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(57) Abstract 

Compounds represented by general formula 

(I) or salts thereof, giving drug compositions 
particularly suitable for oral administration which 
are usefiil in the treatment and prevention of 
p3-related diseases including diabetes, obesity and 
hyperlipidemia: in said formula R' is hydrogen, 
methyl or SOjR'; R^ "s O, S or Hj; R^ is O or Hj; R 
is lower alkyl or NRV; R" and R are each 
independently hydrogen, lower alkyl or benzyl; R 
is hydrogen or lower aHqrl; k and m are each 0 or 1 ; 
and A is a group represented by general formula, 

(II) or (in): (wherein Xi is secondary nitrogen, 
oxygen, sulfur or methylene; n is 1 or 2; X2 is 
secondary nitrogen, oxygen or sulfiir; and R . R 
and R* ate each hydrogen or the like). 
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(R) -4 - [ (i^/^JlTiJ) T.Jlt^-Jl] - 6- [2 - [2 - (9H- 
fjJl^<'/-Jl- 2--( Jl-t^-y) xf-;UTW] - 1 - h Kn^i/xf-;!.] -2 
H-1. 4 -^>*/:t+-»^-i^>- 3 : 

(R) -6- [2- [2- (9H-*;l//<V'-;l/- 2--r;l/^^i^) x^;bT 
^y] - 1 - h KD4^i/x^;t/] -3 H-1, 4 2 (4H) 

(R) - 6- [2- [2- (^E-ti )ly<'/-)l- 2-^ )lt^~y) JlT 
iJl - 1 - h FD4^'>xf-;l/] - 4 - ^ 3 H - 1 , A -^y Vir ^-^t 
y-2-ty ; 

(R) -6 - [2- [2- ( 9 H-:^;b/<7'-;b- 2 ->r;U:t4^i/) x^;l.T 
$ y ] - 1 - t Fd4^->x^;H - 4 - (y ^;l/X;l/;i->x;i,) - 3 H - 1 , 4 - 

(R) - 4- [ (i^/^JiriJ) XJlt^^Jl] - 6- [2 - [2 - (9H- 
ti)ly<'/-)l-2-'< )lt^iy) xf-;l/T^y] - 1 - b Ko^iyx^;u] -3 
H-1, 4 2 

^/c. -S^sC (I) (c*^^.^T. AA^-jr^iC (in)-e4,-5ai*6lJ4-fl:^tli:L 

(R) -5- [2- [2- (5. 6. 7, S -t hy t ¥^ - Jl^<'/ 
2 -^Jlt^y) x^;!/T i - 1 - h Ko^^-^if-^l/] - 3 - 
;UX;U4-^x;t/) -2. 3 - ^ t Ko a:> y^j-^-fj-y'-;!/ ; 

(R) -5- [2- [2- (6. 7, 8, ^ -"f Y y t Va ':;<y^/^-ty z. 
y- 3 -^>>L't + i/) x^;l/T ^ y ] - 1 - h Kn4^i>x^;H - 3 - (y^^l/ 
;^;l/;t-.^;l/) -2, 3 - h Ka^y'/:^^-^-^-;!/ ; 

1 4 
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(R) - 5 - [2 - [2 - ( 5, 6. 7. 8. 9, 1 0 -^^-9- 1 Ko - 
u^rf^ [b] >r > K-;i/- 2 - xf-;i.T ^ y] - i - h Fo^-^ 

x^;U] -3 - ^;l/X>'l/;i-.^;l.) -2. 3 - t Ko^>7':i-+-9-7-;U ; 

(R) - [5- [2- [2- (5. 6, 7. 8 -f- h 7 t Fn - 9 H-;!7>'l./< 
7-;l/- 2 ->f ;t/:t + i/) x^;bT ^ y] - l - t Fn4^>>x^;H - (2. 3 

(R) - [5 - [2 - [2 - (5. 6, 7. 8, 9. 1 0 b Fo - 

^7d^73^ [b] ^> F-;l/- 2-^;t.t4^-» x^;|.T^y] - i -t Fo^^ 
- (2. 3-i>h Fa'Ni>73r-+-tj-7-;i.-3->r;t,) 

(R) - 6- [2- [2- (5, 6, 7. 8 - -r h ^ t Fa - 9 H - 7^ ;t./<7 
2 x^;bT ^ y ] - i - t FD4^i/x5";H - 4 - (y f- 

yl/X^b.t^-;!.) - 2. 3-S^hFD-l, 4 -O 7^4=-^^-^; > ; 

(R) -6- [2- [2- (5, 6. 7, 8. 9. \ ^ u ~ 

u^y^ [b] >r > F-/I/- 2 --r;i/t4^i/) x^;t/T ^ y ] - 1 - 1 Fa^^i/ 
xi^;u] - 4 - (yf-;i/x;b4"^-;l/) - 2, S-i^tFo-l, 4-07:^-^ 

(R) - [ [6- [2- [2- (5, 6. 7, 8 - x h 5 t Fa 7!7;bv<7-;t. 
-2->r>'l/t4^S/) xf-;l.T$y] - 1 -h Fd + v'x^^;!.] - (2, 3-i?t 
Fa- 1 , 4 -^yJt^-^'Jy) - 4 ->f ;H ;2;;u.t.x;H i^y f-^uy ^ > ; 

(R)-[[6-[2-[2-(5, 6, 7, 8, 9, 1 0-^4-»ft Fa - 
i/r^n^7^ [b] ^ > F-;l/- 2 xf-;i.T = y] - 1 - b Fa 

^i/xf-;!.] - (2. 3->?bFa-l. 4 -^>7:^-+-t^i?» - 4 
x;i';f>x;i,] i;y^;UT ^ > ; 

(R) - 7- [2- [2- (5. 6, 7. 8 -f- h 5 b Fa- 9 H-3!7;l//<7 
->'l/-2->r>'b:t+i/) x5^;i.Tiy] - 1 - b Fa + ^xf-;[.] - 5- ( y 
;t.x;U.t>x;|.) -2H. 3 H. 4H-A:>7[b] 1, 4 -:f4^-9-t?b> ; 
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(R)-[[7-[2-[2-(5, 6, 7, 8--rh5hKD-9H-*;U 

^<'/-)V- 2-^ )lir^iy) - 1 - t Fa + >'aif-;i.] ( 2 H, 

3H. 4H-^>7*[b] 1, 4 -:4-4^^^-{f t:>- 5 ->r;U) ] 

(R) - 6 - [2 - [2 - (5, 6, 7, 8 - f" h ^ t Kn - 9 H - ;t.^<7' 
2 --r;!/:^^^^^) x^^^ur ^ y ] - 1 - t Ka^>/aif-;U] - 4 - (^5^ 
;U;^;|/;J-sr.;l/) -2H-1. 4 -^>y:t4^-9->?>- 3 > ; 

(R) - 4 - [ (>?>f-;l.T ^ y ) x>'t/;fs^;H - 6- [2 - [2 - (5. 6, 
7, 8 -7^ h5 t Ko- 9 n-t} )V^<^/~-)l~ 2 --fv'U^f^^i/) X5^;l/T $ y] 

- 1 - t Kd4^'>x^;1/] -2H-1, 4 ~^>'/:t+-9->?>- 3 ; 
(R) - 6 - [2 - [2 - (5, 6. 1, Kd-9H-7!7;U/<-/ 

2 --I'-'l'rt + i/) x^;UT ^ y] - 1 - h Ko^i/x^yu] - 4 - ( y 5^ 
yl/X^b^vX/U) - 3 H- 1 , 4 +-9- 2-ity ; 

(R) - 4- [ Ci^/^JIT i J) X^l/.t.x;!.] - 6- [2 - [2 - (5. 6. 

- 1 - t Fo4=-->x5^;l/] -3H-1. 4 >- 2 > : 

mmm (IV) 



[^4^. Rl {i7K^l^^, yf->'US^/c{iS02 R3 R3 li^«ST;U4- 

;l'SS7t{iNR4 R4'^/T^L. R4 *.-ctO'R4' lilM-3&^^> L < {iS^^(rM^j:oT 




HN-R 



(IV) 



1 6 
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(ID */c{i-IIS^(III') 




-iiSiC(iii')0^^> n{tittz{t2^7r^to X2 u-mmmm'f. mmmiF-t 
fzimnw^j-rh^^ nf}<i(Dt^. r& ^^^i^urt (D\,^tnf}^-yji)<7Kmm 

x-Tip^n^^t^^t-m^ (V) 

[jC^. R2 I±0. S^/c{iH2 ^Tfkb. R2' liOi /iliH2 ^^"To kfci:0' 
mitOttzUl^TT-to B:fei:0'B' (i. /-cli^/d: oTl^T 

S^^to ] ir^StS^-tt. I^^ISY. C*5J;0'R6\ RT ^/c(±R8' {l*Jl^T 
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l^^. Rl . R2 . R2\ R5 . k. m. A. *1 . *2 ttz{t*3 [ftn^c 

t fz\t^ y iz-b^i ^n^o 

tt^mi^bfi^o ^m:0^%iWt\uX. ummcbbx<yi>)im^mm^^^ 
^<y9^L^:z.y>r)ifii:(Dm,m^m\^'X^ ^ ^ J - )ifiii(Dmm^7m 
^mLxm^^mt^o h^\,At'm^ct^Ky'j)imttz\i/^)i^fim^^ 

. i\^ttz\t:^^ j-}\^fimmm^T}\^-h')x]s\m^zt\z.i^i) wt.mx ^ ^ o 



OH 




R 



(I) 



1 8 



wo 00/35890 



PCT/JP99/06758 



(IV) t-^^ (V) tOKfZAU i^/^v'UT-tr hT ^ H\ i^/^Jl^ 

o-is^ (V) ®^b^^^i:7^c?#7:?^.^?gli0ii?*^a(g^/■c(il o o-cT-tf-^ct^^^ 
v^6o mmtbxit. ^mt^)^!., mmi-h^)^A, 7m<t±h*}t;i.. 7K 

m<t:fj^)^A^ h 'Jxf-;i.T= eu:;>nj:^;5^^{f^,n. -Ug^ (IV) 

-S^sti (V) (DMm^tSiit^mtbXTJl^i.yi^ys^4 H\ <5»i^{iVf-u>i> 
-ilSiC (IV) (I*Jl^T. A' Ti^-Ug^ (II')r^-Si[:'^!^{i. :$:|gH^#^j&^ 

^^i./c®i^^::^r^#-^wo 9725311 ■^(riBmo^j^-cif^in'So * /c. 



(VI) 



O-C" 




HN— R 



(VI) 



1 9 
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*l {±:?^^^^lI^^E^-r§c ] T-^^n^fb-^iiit-^j?; (VII) 



. X2 (i. -M^^I^^. nt^\(Dt^. R6' 

R 6' {i7jc^i^^. T^.i-)iTijmttz \mmm c rf^a ^ntzimm^Tf^to 
*2 4oj:o'*3 (i. R5 ^ ^iJ^Rrt<^n^nimm=f-i:tiK^m^{z\tT-^f^m 

Ry\^^^i^6Tijm<D^mm^m.um'r^z.t\zxK). -as^t civ) i^^^ 

Rl {i7j<^ii^. ;<5^;L'S$;^cliS02 RS ^Trsto (iL. R3 liig;SiT;l.c^^;u 
St;rc(iNR4 RA'^TT^to R4 J: 0'R4' li|^-7)^^> U < liSt^irM^* -oTl^ 

€.(.^l±fg0T;l.^7l.S^.T^o A' (i-HSit (III-) ^fr^to ] (Dit'^m^'b 




(VII) 



2 0 



PCT/JP99/06758 

Mtmt 0 ■'C7:)>b 3 o r-e. i t^m 3 rBiS):&$ii:a;^&7:)s^i^$n>5o 
§0 -«^xc (VI) t-^^ (m)0riyt0ijyy^}yrmAi. ^y/^jit^ 

^> -ISx^ (VI) Oy^ayyitmzMbr. -l^xC (VII)CDT^ >;&17!,M1. 

o°cr 5 7!js 1 oBfFHism-rSo 

^;^®x^77'f•;^T>^-H;^7o.j k^jdx,. ^iST- 3 o ^t^^ 5 BtFaiMa 
-jiM (VI) T^^n^ft^^i^ii, (VIII) 



2 1 
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O 



HN-R 



II I ' 



(VIII) 



BP*.. -ASS^ (VIII) T^^n^fk^'^cDiiTcli. -JJSit; (VI) T^^ns 

•5 t-r^^^dii. -liSiC (IX) 



^.C^cD+^>'l/MI*^J^ffll^Ttfx.{i'ct:C^o EPt.. -HSit (VIII) Tvl^^n'Sft:^ 

©+5>'UMg!j^iJOiil!{*5j;C>*^(:DSl^;{i]^it (3--'j- (E. J. Corey) 
i^t-'^^U -t-lf^^y^ yi7;h'J-(J. Org. Chem. 

) 5 6^. 4 4 2 H. 19 9 1^) irtJ^ottf X.{i'<J:V^ 

-l^j^; (VIII) X'TT^^Mit^^^mit'^. %mW.=f- (7*PA<*) 



Ph 



Ph 




(IX) 



2 2 
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(viii) r-Tjk^ti^it^mt'Si^r'^i), m^ii. y-^y 

(A. A. Lars en) b> i^^'-i-Jl 5^7* yx^->-f;t/ ^ X h 'j - 
(J. Med. Chem. ) 1 9 6 7^. 1 0#. 4 6 2M$>6l^\tti -^f- 

. Me d. Ch em. ) 1 9 7 4 ^. 1 7^. 4 91) iZ^^Otm^UziJ^-^ 

-15. -m.^ -flS^ (X) 



i^^^-To ] -c^^n^fk^'it-^s?; (XI) 



(X) t-t^^ (XI) tOMCSli. ^WL^m^. ®#iMSi?ftT^^ 



H 

Y— N '2, 




Br 



(X) 




2 3 



wo 00/35890 PCT/JP99/067S8 

u Yay y yt<^^f^P.. tMK^rtT!*-, h 'J -t; A, 7K^ 

A. ^hhU't^Ay h4^S/K/Xi:-^-)iS5C (XI) (r^LTlSiSl Oigt^H^fflT 

82^. 55^. 2504i:(Bull. Chem. Soc. Jpn. . 198 
2, 5 5. 2 5 0 4 ) {zmm(Dl5mitm^r^ h^^'\t^<D?kBimm^'X. ^ 

T;t/3-;KC*ftT-)iS^ (X) 0{k'^tl^2SM5fg€-;k 4 O ^7 -j/fk:^ U 

-«S5C (X) CDib-^i^li. mMc°D©R5 . *2 ^Wf^T ^ y T;l/:3-y|/^ 
i-5o S/^i> ^g(lAl2"Itg''<j:T^y7'aA{*:7i^^,n(i; 'f*p^SYt:-T ^ >^^* 
>^f-vy^h •jx5^;i/T ^ yo^^T. Ky'JJlt^i/tf}lt^:^)\/t^l^TK\Z^ 

-«Sxc (XI) oit^mz^i^^x. RQ' i^xmr ■f}<7mw^^om'^. nf)<\ 

(Dt^im'^Xh^o t^li^-^. X2 iJ<~mmmM'f-Xh6 2 - t + 
, 6, 7. 8 -f- h5 t FD:^;U/^-v*-;Ki, #r?iBS 6 1 - 5 7 5 5 5 ^i2^fg(i 
l2^0:&^Tl?i^T'^6o X2 fj^mmm^Xh6^-h¥n^i^-^, 7. 8, 
9 - X t Ka-:^^>y77 DT 2 1 1 3 4 5 5msX:}^m (E r d 
tman, H. et. al, Acta Chem. Scand. , 15. pl7 

6 1 (19 6 1)) {zumoijmxn^x^6o ttz. X2 i}<mnmi-x$>6z 

-hKD + i/-6. 7, 8. 9 -f- h7b KDi;^A:>7-^^7x XiDT 2 1 1 

3 4 5 ^mzBrno^j^xu^x^^o nf)<2 0 t^{t. ±$mn. ^mi^tm 

2 4 
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^H^^Tfe-St^liUSP 3. 9 5 9. 3 0 9 ^BjMS{CEm©:^^{r?Pl;Tl^ 



-So ^Jx.li\ S£»cD2-bKD + i/-5, 6, 7, 8 -x h 5 b K^:^;^/^'7*- 
-li^jt (XI) oit^mm<bn^o 

fzt^{f>^^^j-)ifii:(^^m^. mit^^comm^^r. ^^X7mitt^f)' 
MUxr-\ztJlitt^i}\ ^^^'\tr I y^mimi- h U ^i^fiifXi^rVitl 

. ^^bfzi;r^/:=.oi.i^mmi^m^xmm'^x. vi^mm^mxb. m 




(XII) 



(or Br) 



2 5 
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tfz^ ^«i{rSiJj*tbT. -m^ (XIII) 



sj: (IV) (NHRi'T^^-hDs^^^ic-r^o ) t-nsi^ m\)t^ti^y-f^)yr 

(XIIO "r'^^n5<b^'^^^fiK>=fF^{*:i:bTffll^T. -ISjC (IV) 
5C (XIII) T'^^n'Sfb-^tl^iiTtLT (Bp-^j^cDfL-^i^O^haS^SriiTn) . 

(XIV) 



A' li-ggS; (IID ^^U. Y(17 ^ >©i*g|£^E!*f C . 




(XIII) 



NO2 




(XIV) 



2 6 
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y^Xh'j- (J. Med. Chem. ) 1 9 7 4 17^. 491) i^tm 
^ (XV) 



i^^^ A' (i-U^s^ (IID ^TTsb. Y. C . C'\ Rl\ R5 . *1 tfz 

mx.\tif^mm(^'^i\m^^n.t\.x%mt^^tif^x^^o 




NH-R 



(XV) 



wo 00/35890 PCT/JP99/06758 

-^^ ( I ) (Dit^m-^^o^tfitik^\ut. ( I ) (Dit^<^^ 

^i5S(r@36T^rx<itMj^n'So /8 3M^i^aii. & 3r Viy-T^ yiyiry^- 
izx^mit-^ti^imf^mzxioikm^nn^mBomw^x^io. m^ii. 

) > ^-:>mf)<mfh>n^o mz^mMxu. mm. mm. isxv^M^mmm 
^u^mtbx^ifibti^o 

:^^m(0^M^n^ir6iz^fz'^X\i.^ W^Mo-SSiti (I) T'^^ti^^ 

2 8 



wo 00/35890 PCT/JP99/067S8 

^iy/i-)i-t)ia-xtii:o^>^m. mmM. mRM. mmmtAi ifijMm^^n^o 
^^wMit-^^^^hiz^^tmit. mm. ?&^> mn. tif-tjv. m^^. ^ 

mt>6f)\ -mzimX IB $>fz^^ O. O 1-2 O O Omg^ltlIS/-clil^Il 

r1lli^n-7hr5 7^ - (TLC) li> Precoated si 1 ica 
gel 6 0 F 2 5 4 (ME R C K^±l^) ^m^bfzo ^aat^JlI. : /9 
(1 0 0 : 1-4 : 1) ttzli^ B^^x5^;U : n-^^-^y (10 0:0 
-1 : 10) izj;:^mmm. UV (2 5 4 nm) KU Xlcfc^Mfe 

^bfzo :^7 5Ai7DV hr5 7^-{is i^'J:^?^;!/ (Wa k o-g e 1 C - 2 0 

silica gel 6 0 ( 2 3 0 - 4 0 0 / 7 ->a ; ME R C Kt±l^) 
ffltfco ^MMM^^-^ h^'yy ^ - (PTLC)li. Precoated s 
ilica gel 60 F254 20x20cm 2 mm (MERC K?± 

M^^RlX^^ h^V (NMR) ©M^(rii. Gem i n i - 3 0 0 (FT 
-NMR. Va r i anttIS) ^ffll.>r»t/co ?^^(i#ELni:i.>PSOm^ a 



wo 00/35890 PCT/JP99/06758 

u7i:.A'i.^W'\ it^-yy h\tf- * i-jv-yy y (tms) ^-i^SRiiSfc lt 

m\ S (ppm)T\ tfz^^^miiJ (Hz) VTT^bfz, Mdvxx^^^h 
)l (MS) liJEOL- JMS-SX 1 0 2^ffll\ iiiim^®§lvxx^^7 h 
yl. (FAB-MS) iZX^OM^btZo t- {t^ \ mi^mbtzo 

mmm i 

(±) - 5- [2- [2- (^K-ti)ly<V-)l-2-^Jlt^y) s.^)ir 
i y] - 1 - b Va^yji^Jl] - 3 - (y 5^;l/X;Ut^^;l/) - 3 - t Fa 
'<>75}-+-9-'/-;U- 2 • D-S5^iM 

A. (±) -N- [5- [2- [^>i^;U [2- (9H-:^;U/<"/-;l/-2->r 
;U^^i/) T ^ y ] - 1 - t Kn + i/x^;l/] - 2 - h Ka + ->7 x- 

(±) -N- [5- [2- [2- (9 H-:^;!//^^-;!/- 2 --r^l/t^^i/) x 
^;i/Tiy] - 1 - t Fn4^t/xf-;t/] - 2 - t Fa4^i/7 ix;l] ;^^>x;L' 

+>>T^ F (2 9 omg. m^ym^^vjo 9 7/2 5 3 1 im^^moiimz 
mi^mm (D'y/i-)it^)ii^ri f (2ini) mmi^. mumWTi^^mtin^ 
(8 8mg. mw-itmrn) w^yyj^'y'^ ^ f ( 1 0 s. smg. n±n 

;UTlAffiL/co Wmi^TK (2111) . ma^k^i^-^Wd^m^L. ^ii^^ETir 

1:99-2:98) llJ: <9 If 1^ t^Efk^l^ (149. 8mg) ^ntz-o R f 
: 0. 2 2 (Bti?xf-;l/ : n -^+-t^->= 1 : 1 ) o 

B. (±) -5 - [2- [2- ( 9 H-:^;!/^^-/-;!/- 2 --r;l/:t4^ 
V) xf-;l/] T^y] - 1 - t Fa4=-->xf-;H -3 - ( ^;l/X;l/'t^x;U) - 
3 -h FoA:>7':t+-tf7'-;U- 2 -:t> (^fm2) 

(13 4. Img) (Dy:^i-)lt^)iuri F (2inl) ^^{:. ^ 

3 0 
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fzo m^^tyls!7n'7Vryy ^ - (gtifxf-;!/ : n-^^-^y=l : 2-1 
: 1 ) vnUbWMit^^ ( 1 0 9mg) ^f#/co R f : 0. 4 8 (St^x5^;l. 
: n-^^-^y= 1 : 1) o 

C. (±) -5 - [2- [2- (^H-ti)l^<'/-Jl- 2--f Jlt^'y) s.^Jl 

Tij] - 1 - 1 FD^i/x5^;b] - 3 - (yf•;^x;^t^r.;^) - 3 - t Fo^ 

^fm2 ( 1 0 9mg) CD«f- b5 t Kd75 > (5m U limfL^M) 

7jc) (2 0mg, T;!/F'J >yf-?±^) ^JPX.. 7K^E}^^^('^^aT 1 9 B#rami$ 
b/co SCc;M'^'^{rljfc7lcx^y-;i. (1 5mK Wmffc^ifcl^) ^m^itm^ 

4. 1 mg) ^mco R f : 0. 5 1 i/^J-Jl: i;nnt^)ll.= 1 : 7) o 



(R) -6 - [2- [2- (QH-ti)l^<'/-)l- 2-^ Jlt^i^) )17 
IJ'\ - 1 - h Kn4^^xf-;t/] - 4 - ( f■7^X7^:i-xx;^) - 2, 3 - 
tKo-1, 4 -^>7t+-9-i^> 
A. (R) -N- [5- [2- [Kyi})l [2- ( 9 H - ;^7 7l//<7-;l/- 2 - 
Jlt^i/) xf-;i/] T - 1 - t Kn + i</xf-;H - 2 - t Fd^->7xx 
)ii^y7.)it^yri F (^^'^^*3) cd^bIc 

^»JlXgAirEii0#)l{l?^l>. (R) -N- [5- [2- [2- (9 



mmm 2 



3 1 



-2-t Ko^i/7x-;H :^^y7.Jlt^yri F (4 0 g, Bl^^^t^WO 

9 7 / 2 5 3 1 mizMmoy^mizmimm . m^j^)^^ (is. sg) ^ 

J:t>'^>i^;l/7'D ^ K c 1 1 . t}^^m^it^'^k ( 3 i . 2 g) ^i#/>-o R 
f : 0. 2 2 (MX5^;U : n-^+-9->= 1 : 1) o 

1^^B$f^:3 1. 255'(Si*2 9. 1 ^) . :9-t)T^# : * ^ : ^U-t ;U 
OJ-R (2:*:) (:5^^-tr;l^y:l2) ; ^illS : 0 . 5M NaC104/CH3 
CN= 4 0 / 6 0 ; flSii : 0. 5 m 1 /^S^ ; ^iiiM : 2 5 4 nm : : 4 0 
"C 

B. (R) -6- [2- [Oi^v'l/ [2- (9H-:^;b^<'/->'U-2--r;l/:t4- 
i/) xf-;l/] T ^ y] - 1 - b FD4^i/x^;i/] - 4 - (/^Jl7.Jit^:^)l) - 
2, 3--:^hKo-l, 4 -•^>'/^+-9--:?> (trBm4) ©-^RJc 

^rmz ( 4 3 9 mg) (D-I^y^^b'twl/AT^ K (5m 1 ) ^^S^ 
^T^^^^'i-^^ (1 2 2. 3mg)fci:ai, 2 - i?7'n^i^ > ( 1 6 6 . 
2mg. :t^f[:)?5cM) ^Z.<Dmizm^. 6 orT4 O^mi^b/io 
(C7jc^S[lx.> it^x^;l.T'fAait/co (2®) . IS^n^iM7KT1i?Jcgfe 

5^;!/ : n-^^^y= 1:2) L^ififk'^'^ (2 15. 6mg) ^ntzo 

R f : 0, 7 4 (;' : ^nat^JlA= 1 : 9) o 

C. (R) -6 - [2- [2- i^U-ti)l^<V-)l-2~>( flir^i/) xf-;U 
y 5 - 1 - h kd+s/x^^H - 4 - (y^;^x;^4-^x;^) - 2. 3 -i>t 

ffF^f*:4 (2 1 5mg) ©■rh5tKo77> (5ml) . :f ^ J-Jl (5 
ml) ^i^^^Mfr. T;U:3'>#fflmT2 0 %7Ki?{b^N-5 i^-^ A/^t4^ (5 

o%^7K) (4 omg) ^finx-. 7mwmkcm^X'2 Z^fmWbtZo 
'^mz^^ (10ml) ^tinx.. 'im%mm'mm\z^^m:mi:h 
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fz^ Aa|*M^ETr-^^^t^^Ly•Co ^fS^f-h^h Kd75> ( l 5m l ) > 
^ (15ml) \%^mm\:.^mL. D-©^^ (5 6mg) ^Jnx.^^?^ 

^ii^^*b#.Efb^'^ ( 2 2 6 mg) ^'m^o K f : u. 1 y C/y y -^i' : 
^Dat^>'l/A= 1 : 9) o 

mmm 3 

(j^) _5_ [2- [2- {%Yi-ii)l^<'/-)\y-2-^ )\^ir^'J) xf-;l/T 
^ - 1 - h Ko^^v'xf-;!/] - 3 - (y 5^ ;i/x;i/ - 2. Z-'J 

A. (R) -5- [2- [2- {%Yi-ti)\^^<'J-)\'-2-^ 

i/) xf-;u] T i y ] - 1 - h Ko4^->x^;H - 3 - ( y ^;^x;^5i-^x;^) - 

2, 3 -i?t Kn^>7':t4=-9-y-^L' (1^K{*5) O-^fiSi 

^»J2IgB;iEmcD^IISCt^t\ ^^mS (1. 0 9g). mttl^]^ 
A ( 3 0 4. 1 mg) RO'i^7*D^y ^ > ( 3 8 2. 5 m g. f-* ^ ^ ^tfc 
il) 7{;^'^#Je{b'^1^ ( 6 2 6. 3 mg) ^?#/Co R f : 0. 6 8 ( ^ ^ : 
^ootWl/A= 1 : 9) o 

(R) _5_ [2- [2- i^W-ii )\^^<'J-)\y- 1-^ J^tJl 
y ; y] - 1 - t Y^^i^^^tJl] " 3 - ( 5=-;[/X;l/^^x;l.) - 2, 3 - t 

^SS^J2X@Clw|fia©^li(w'<Jev^. f^'fams (611. emg)^ 20% 
7K^<L/N'5':^'t'A/®i4^ (5 0%^7K) (4 Omg) SO'D-/@:&^ (15 6 
. Img) fi-mmit^^ ( 6 4 3. 3 mg) ^m^o Rf : 0. 24 i/^J 
-Jl : ^aat^Jll. = 1 : 9) o 

mmm 4 

(R) _7_ [2- [2- ( 9 H-:^>'l//<7'->'l/- 2 --r;l/:t + i/) xf-;l/T 
3 3 



_ 1 - h Kd4^vx^;1/] - 5- i/i-Jl7.)lt^:^Jl) -2H. 3H. 

4H-0'/[b] 1, 4 -^4-9-t?e> 
^ (R) - 7- [2- l^y9)l L2- ( 9 ri-77;u^<7-vi/- 2 --I'vu^ -r 

xf-;H T = y] - 1 -h Kn:^-i/x^;H - 5 - ( y f-^UX^Ut^^^l') - 
2H, 3H. 4H-^>V'[b] 1. A -t^-^'if^y i^f^^^) 

mmm2iimB{ztmo^mizm\ ^Tb^s (6 o omg) > ^mti^)'^ 

A (167. 2mg)5tO*l, 3-i^:/Df/D/'?> ( 2 4 4. 6 ing. 
>(y-7.^n.m ii^i^mmt^m (6 4 Smg) ^#:^Co Rf : 0. 7 8 U^J 
-jl : ^D□t^-'^A= 1 : 1 0) o 

g (j^) _ 7 _ [2 - [2 - ( 9 H-:^7;U^-^"7'-;l/- 2 ^f•>'^ 
T^y] - 1 - t Ko4^i/x5";H -5 - i/t)l:^Jlts~)V) -2H, 3H, 
4H-A:>-/[b] 1, 4 -t+-»f-tff>o-^^ 

4^011^:6 ( 6 4 3 mg) 0r h7 h Kd77 > (24ml) s / 9 J -Jl ( 
2 4ml) ^l-^Jg^ifw. T)lo'y^m^Tlz2 0%7mit^<y':^^^/i^^^ C 

5 o%^7K) ( 3 0 3 mg) ^tinx.s ymmmmit^wci ^mmmwbtzo k 

( 4 8 7 mg) ^m^o R f : 0. 2 5 (y : ^0 0:^^1^^= 1 

: 1 0) o 

mmm^ 

3- [ (i>/t)iriJ) x;l/t^x;l.] - 5- [2- [2- (9H-t)ly<'/ 
_;[,_ 2 J.f-)ir ^ y] - l - h KD4=-->i^^l/] - 3 - t F 

A. (±) -N' - [5- [2- [O'JJl [2- iQH-ti}l^<V-)l-2- 
^^f-Jll Tiy] - 1 -hVv^-yx^Jl] - 2- t Ko + i/7i 
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( + ) _M' _ [5- [2- [2- (^H-ti }1^<'/-Jl- 2 Jlt^iy) 
xf-;UTiy] - 1 - h Kd + >'x5^;H - 2 - t Ko + ->7 x-;l/] -N. N 
-i?yf-;l/X;U7T K (2 4 Img. SR^^^Jrr^fll^^WO 9 7 / 2 5 3 l l^d 

^mcDiomi^mimm) owK-i^^^^^^^t^^ii^ri k (2m d ^^(r. mim 

^7!7U'^A (6 8. 7mg. Mmfb^^iM) 3^^>'^>i^^l^:?*°^ K (8 5. 0 m 

: ^7Da:f.;l/A=: 0:100-1:99) Tit SI Us ^ffifb'^'^ (155 
Omg) ^m^o R f : 0. 4 2 (;<^y--'U : i?DD.twl/A= 1:9) 

B. 3 - [ ii^/'f-JiriJ) 7.Jlt^:=-)ll -5 - [2 - [^>-:^>'t/ [2 - (9 
H-^;Uy<7'-;U-2-^>'l/t^-» if-;!/] T^y] - 1 - t KD^i/x5";H 
- 3 - h FD^>7:t-4^-9-'/--'U- 2 -:t> ('t'F^^^B) 

«=}^f0m2CDMiti*i::¥bT4'r^{*:7 (13 6. Gmg)^l, 1' -tul^^ 

^jii^^ I y-f-ji^ (2 2. 6mg. M-^jmttm t^m^^. m^m^m^ 
mmimm'nnt^:itizx^mtz<t^^ d 3 e. smg) ^m^o Rf : 

0.3 6 (S^i?xf-;t/ : n-^+^^->= 1:1) 

C. 3 - [ (i^y^^^UT^y) -5 - [2- [2- (dH-tiJ[^y< 
^/-jl- 2--(Jlt^iy) xf-;UT ^ y ] - l - t Fo:^-'>x^;l/] - 3 - h K 

^MJlCDXgCC^bT. ^^ms (13 6. Omg) 

(3 4. Omg. ^^^bfiSith^) ^m^Kxh^b Ko75> (6. 6ml) li^ 
j^L. 2 0%7Ki^ib^^•^>^'^7i-/^1*^ (2 2. 6mg. 5 0 %#7jCa°a : N. E 

cHEMCAT^ti?) ^m^^r\n.E.7mnm%T. 2 2^m^uizr7mit 

^PSl^^Cftb/Co M^MlUTlf'^nfcaftlgl^ (2 0 6mg) ^Mxf- 
;l//n-^+-9-> ( 1 5m K 1 : 1 ) Tt^^-^B^B^ir bT^Efb-^tl (1 3 0 . 3m 
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g) !^mtr^ R f : 0. 2 9 J-Jl : ^uat^)ll,= 1:7) 

(R) - [ [6- [2- [2- (^H-ti)l^<'/-fl- 2--( Jlt^iy) xf- 
;L'T^ y] - 1 -b Ka^->x^;t/] - (2, 3--:;bFa-l, 4-^> 

A. (R) -N' - [5- [2- ["^yJJl [2- {2H-tiJly<-/-)l- 2- 
^Jlt^iy) xf-;H 7 1^] - 1 - b Ka4^->x^;H -2-b Ka + i/7x 
x;U] -N. N-t^y^;l'X;t/7T ^ K (ft^femG) O^RJc 

^»J5IgA (fibril* 7 O-^^) tiBlllC. (R) -N' - [5- [2- 
[2- (9H-tlJl^<'/-}l- 2-4 Jlt^iy) X5^;|.T^ y] - 1 -bKn + 
t/x^^H - 2-b Kn^iy7iX;L/] -N. N- ;f ^JlXJly t i ¥ (A. 

0 4 g. mm'^Wi^^^o^ 7/ 2 5 3 1 i-^(rEic®:^S('?*et^ii^) ®» 

i^;«f-;t/^wi/AT^ K (2 5ml) i^mi^. m7mmti^)^A ci. 1 2g. m 
mt^n.m mo'JJi^y'^ iv n. s s g. fn7ti5feaxst±i^) mm\i 

0 0-1 : 10 0) x-mmb. mtiit^^ (s. 5 4 5 g) ^m^o r f : 0. 

4 2 {/9 ^ -71 : ^7 nntWl/A= 1:9) 

mmSi : RI*: : 3 8. 9^ (SI* : 3 5. 2^) . ^tJr^fr : t y I. : + 
^^l/ir^bO J-R^2:^ (y^-t;i/ttl) ; : 0 . 5M NaC104/ 

CH3 CN= 4 0 / 6 0 ; J^lS : 0. 5 m 1 /^ ; ^ffiffiS : 2 5 4 nm ; iSJg 
: 4 CC 

B. (R) - [ [6- [2- [^yi^)l [2- (^H-t}}ly<'/-}l- 2--( )l 
t^-y) x^;H riJ] - 1 - b FD + i/xf-;l/] - (2, 3 -i^b Ko- i 



0) 

^M0»J2XeB0:^&(C^bT. ^fm% (3 0 Omg) O^Ui]^i> :^ 
)iuri K (2. 6 1ml) Umu m7mmU'i^J^ (2 7 omg. 
M)tl, 2 > ( 3 6 6. 3 mg> ^^iSf-'C 
|i|S»x.> 6 O-Cirrm^^U/co 1 zmm. S^^xf-;l/ (10 0ml) T-^S^ 

7K ( 1 0 0 m 1 ) T 3 U^^L. <!^l^-Ci&^:tl^7K (10 0ml) •r•^^^^ 
ilyKEi^^^MJt^AT^'^^^^SJETlc^^g^L/co ^^^^^oatwIxA (1 0 
ml) (i^)5??My^m^*l.TMEfl:'^1^ (3 8 Omg) ^#/co Rf : 0. 
7 2 (y : '?uu:t^)lU= 1:20) 

C. (R) - [ [6- [2- [2- ( 9 H-:^7;l//<7-;l'- 2 --r;U^4^>^) x 
^;l/T^y] - 1 -t Ko4^'>xf-;H - (2. 3->^hFD-l> 4-^>7 
is-^^'Jy) -4->r;H x;i'vt^-;u] t^^ut ^ xD-^gc 

^Mfi?tJ2XgCISm®:^^(::^U-C. ^'f^i* 1 0 (3 3 Omg) h 

7hKo75> (1 7ml) -/^y->'i' (1 7ml) U'kmmmmL. 2 0 

%7Ki^fk^N'5':^'>A/?S14^ (5 5mgs 5 0 ^^jKd^d ; N. E. CHEMCA 

T?±l^) ^MI^tUT. 1 ^IE7M#ia^4'> ^S(CT7K^fl:^PL/co 1 3B# 
rBl?^ll!ll(« (5 Omg) ^ii«t. H(:7. BH^rBmCt^^-tir/co m^^-SULT 
T h^t KD77>-X:5'y-7l' (2 Om K 1:4) rgfe^t. -^tD-fr/c^i^iJ 

h^€tm^mymmmiU-^o ^^^x^y-;u (4m n -^'t^tMctffM^ 

iilZb. (4ml) T^^t^3 BrcT^BETl 4B^f^^^UT1iE 

-fb-^i^ (2 1 2. 3mg. 7'J-i*) ^#/-Co Rf : 0. 11 (/^J^y-^U : ^ 
□ o;i-wU/K= 1:20) 

^]!ife^J7 

(R) _3_ [ {V^^)\/rlJ) X7U^^x;b] -5- [2- [2- (9H- 
;!7;l'/<7'-7U- 2 -'T^bt^i/) xf-;i/T ^ y] - 1 - h KD4^i/x^;t/] 

3 7 
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- 3 t F c ^; > '/ 1 4^-9- .'I' -2-t> • 

A. (R) -N" - [5- [2- [t-y'V^iyti)lt:~)l [2- (9H-:^^l' 

mwi I) ©-^^ 

(R) -N' - [5- [2- [2- i^U-ti )ly<J-J\/- 2--( Jlt^^i/) 
x'f-jvrij] - 1 - (h •Jx5";i''>'J;l/t+'» x5";H - 2 -^>':?>'i'5r^ 
i/7xr.;H -N. N-':?yf-^l'X;(/7 7 $ K (3. 2 0 g. Slt'i^^S^WO 
9 7 /2 5 3 1 1 ^CEm©:^^t-^fi5c) 0m^f-U> (30ml) 
-J^^e^- t -f'f-Jl (2. 5 3 g> ^:/f- cDJMfky^l/> (2 0m 

(l^^x^^;!/ : ^+-9->= I : 7-1 : 4) -Cifl^ b^.Efk^l^ (3. 6 1 g) 
^mco R f : 0. 6 6 (imx^;l/ : n-^^-9->= 1:1) 

B. (R) -N' - [5- [2- [t-V'V^i^ti)lif^=.)i [2- (9H-:«7;i/ 
y<7'->'L'- 2 xf-;H riJ'] - l - b Fn^->x5^;H - 2 - 

ff'Temi 1 (2. 8 9 g) h7 t Fa77> (4 9m 1) ICJtPL 

. ^JSIlTi^i? ( 9 2 4. 2mg> mmt'^'m) SO'f-h5 7'5^;UT>^x't7 
A7aiJ F/TF^hFa777 (IM^I^. 9. 2 m 1 . ^^fbfiK^tl?) ^HS 
2^jfinX-> iBfrem^L/Co r h57'5^;bT>^x'^A7a>j F/xh5h Fn7 

7>(iMi§^s. 5. omi)^ii»u. m^^^^^fmwLf^o m^'M.^^ 
^m\miY^ ( 5 0 0 ml) -r^^wm%m:L=f- )\^ ( 5 O O m l ) Tttai 

LfzMmm^mM'k^i^ (5 0 Oml) -rrm^Lf^o 

3 8 
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1 8 g) *®^-= •Itl*-:V'.l *y;bfi ON (1 5 0 g. ■ 4'*tt. Pm^k^tt 

(1:1) mii!,m^^iommt^n (2. e 3g) €-?#rco Kf : 0. a « (It 

^X^";!/: n-^^i^>=l : 1) 

C. (R) -N' - [5- [2- lt--fY^i/ti)l:^:^)\y [2- (dU-tiJl 
y<^/-JU-2-^Jlt^i/) Xf-;l/] T^y] - 1 - t Kn:^-'>X5";[/] -2- 
h + -N. N ~ ;^ ^ fl^^iy t i K (4'rBm 1 3) O^i^ 

ft^rami 2 ( 8 4 6 mg) ^ByKf-hyt Kd7 7> (4 1ml) -/^y 

(4 1 m 1 ) m^mmi:.mmi. 2 o%7ic^{(:^^•7>^'!7A/?^tt^ (500 

mg. 50%#7Kp°p. N. E. CHEMCATtiM) ^mtLX^ \n,J±7m 

mm^i:i^f^o nihtif^m^ (*t7 5 omg) ^■^yi^^^-^hryy^- (-> 
^)t!^)ie ON : 5 0 g> ^1:^ • mwi^tm±m {ixmuL. imx^^^u 

. n-^^+^> (2:1) ?§ai®^^0^Eft:^1^ ( 3 2 4. 5 mg) ^m^o 
R f : 0. 2 5 (S^^X5^;U : n-^^-9->= 1 : 2) 

D. (R) -3 - [ (i^y^;UT^y) X^Ut^-yU] - 5- [2 - [t-7>^ 

::!;[/ [2- (^H-ti }ly<'/-J[^- 2 - ^ Jlt^i/) x5^;l/] T^y] 
- 1 - h Fn^i/xf-;U] - 3 - t V^O'/t^-^'Z-Ji^- 2-ty i^mW 
1 4) (D^^ 

mmm\xmB^m(Diim i^mw2 0^m) (r^^r. ^F^mi 3(5 8 

5mg) ^Bj^7K>^y^>'l/T-tr5' ^ K ( 1 3m 1 ) ICi^PL. ^^a(lT 1 . 1' - 
tiJlt^::-Jl'J-( i^'/-JV (1 6 3mg. m^fkfiJctt^) SO' h 'J xf-;UT i > 

(10. img. ?D5fc»femxstfcis) ^ii^Jctinx.T;i/3'>^ffl^Ti 0 \mm 

WLfzo mM^m^^mmmmm (lo 7mm (220ml) x^mb. mm 

xf-;U: n-^Zf^y (3 0 OmK 2 : 1) m-^i^mrmi^L. 7K (1 0 Om 
3 9 
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1 ) m^T^^.'kik'^ (7 5m 1) r:m.^M^lyf:^o 

|^i?x^;l/^ai®^.iO^E<l:'&tl ( 5 6 7. 3 m g) ^llfco R f : 0 . 5 0 
(l^i^xl^;!/ : n-^+-9->= 1:2) 

E. (R) - 3 - [ ii^/i-)iri X)lt^^)l] - 5- [2 - [2 - (9H 
-tJly<'/-Jl- 2 - ^ Jlt^y) JL^)iriJ] - 1 - b Fa4^'>x^;l/] - 

f^m^l 4 (567. 3mg)0xh5bKu7^>(lOml) ^^(r^ 
S(iT4^^t^fl:7ic^/l. 4 ->^:*-+-^>^?l^ (3 Cm K T;l.KU -yf-y:^) 
^JPX.> ^^bT9B#FBlft#L/;o m^i^T{r^x5^^L'X--r;l ( 2 5 0 m 1 ) T 

x^;[.x-T-;U (1 5 0ml) T-^^t. 4 5°C(ir 2 1 B^FBtMEft'^ LT#ja 
( 5 0 8. 8 mg) ^#/co R f : 0. 4 8 ^y-^b : ^uut-^AU 
= \ : 7) 

f^^BtFal : R{*: : 9. 3^ (Si*: : 7. 7^) , ^tif^f^ : : )l 

-t?;^OJ-R (y^-t^l^til^) ;^ilffl:0. 5M NaC104/CH3CN 
= 5 0 / 5 0 ;3iEii: 0. 5 m 1 Z^^- : ^ttir^^ : 2 5 4 nm : iSlg : 4 0 °C 

(R) - 3- [ i'Ji^'f-JiriJ) xyl'^xX^H - 5- [2 - [2 - (9H- 
2 - >'l/:t4=-->) x^;i/T ^ 7 ] - 1 - t Kn4^iyxf-;t/] 
-3-h KnA;>«/;f4^-t7-;b- 2-f-:t> - UWii^ 
A. (R) -3 - [ (S^;^^;t/Ti y) x;l/:i-.x;H - 5- [2 - [t-7*h4^ 
i/;?7;t.>-Kx;b [2- ( 9 H-^^^l'^^'Z-^l^- 2 -^^l/t + i/) x^;i.] T> y] 
- 1 - t Fa4^i/x5";H - 3 - h Ka^>7't^1^V'-;l/- 2 > (^fal 
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5) CD^,^ 

3 9 4mg) OlBfe7k':;y5";L'T-b:5' ^ K (8. B m \ ) ^M^t. ^K^^T \ , 1' 
-^^^;l/^"^;l/>^'r i :5^y->'l' ( 1 2 3. 8mg. F LUK A^tlS) ^fiOx.. 

i^ii(c-c9e$rBimi$bfco sit^-M^^^^^^iafneitM (ii) ymm (2 o omi 

) r^mb. ( 2 0 0 ml) -CttUiL^ 7K ( 1 0 Om 1 ) ^ik^^r^^ 

tf^7jc (10 0ml) vmd^mt^bfzo ^m^M7mmi- v u ^j^mmmm 

ETr^li^^L.. bn/c^it^:^77A^DV br77^ - (i/'J;^7y;U6 ON 
. 2 5 g. Wmfb^ttHi) l^ftU Smi^^t^^tHS^J^Omififb^^i^ (4 3 3 
mg) ^m^o R f : 0. 3 5 (imx^^t/ : n-^^-^>= 1:1) 

B. (R) -3 - [ (i^y^^UTiy) x;u>t^-;i/] - 5- [2 - [2 - (9H 
HiMTXgEtl^^d^T^i*! 5 (4 3 Omg) ®xh5b Ka77> ( 

7ml) ^^d. ^m^xAm^m<t7m/i, A-':^t^^y^m (2 imi 

. t;1/K'J «yf-ttl^) ^fiPX-^t^LT 1 4. BB^fBmi^L/io li^Tc: 

x-f-;u (80ml) v^nbz Q^m^(Dimwbtz. mww±'im^bx 
^fz^ia^m^myiib. i;xf-;ux-T;u (i 5 omi) m^t. 4o°c{rT8 
mMmj£^-^i. i^l^T:■^ficT 1 9. 5mmm^±.nmLrmmit^^ (3 4 3 

Omg) ^m^o R f : 0. 4 5 i/^J-Jl: ^aat^)lJ. = 1:7) 

mmm 9 

(R) _5_ [2- [2- ( 9 H-:^>'i/^<V'">'l'- 2 -'1'>L':t^i^) xf-;L'T 
jy] - 1 - h Ko^^^^/xf-;!/] - 3- (y 5";i/X;Ujf^x;l/) -3-hKD 

A. (R) -N- [5- [2- [t-y'h^iytiJit:^Ji [2- (.^H-tiJi^< 



4 1 
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6) CD-^filc 

g^/i^^#^W0 9 7/2 5 3 1 imzmm(D. (R) -N- [5- [2- 

iKy-:^}it^'ytJi^^:^)i [2- (^}i-ti)i^<v-^i- 2--( Jit^-y) x 

T^y] - 1 - (h 'Jx5";i/i/ U^I/^j-^^) x^^H - 2- 
7x-;t/] y3^>x;bt^>T^ FcD-^^^ir^PbT. (R) -N. N- [ 
[2- (9 H-:^7;L'/<v'-;1/- 2 + xf-;t/] - [2- (h'jx^;i/ 
•> 'j -2 - [3--hD-4- 7xx;U] ] xf- 

;U] T ^ >7&^'^^E<k'^tl (3. 6 1 g) ^m^bfzo fib. TiyS{r'f^ilS 

7'^;U (fn^fe^rnxmil^) ^ffl^^/Co R f : 0. 5 8 (Iti?xf-;l. : n-^+ 
-9->= 1 : 2) 

B. (R) -N- [5- [2- [t -7*h^'>;^;U4^x;i. [2- (9H->^;U^< 

2 -.r;U;}-4^-» x5";H TiJl - 1 - h Kn4^->x5^;H - 2 - t 

^m\^l 6 (3. 5 0 g) ^-f h-7 t Kd77 > ( 1 5m 1 ) . ^^7-^1^ 

(1 5ml) m^^mitm^u rjizfy^m^r. i o%/^•5>^oA/y^14^ 
(1. oog. ^)i!7nm ^iipx.. ^l^^7K^t^^^^^s■T:■ 1 dmrnrnwit^o 

7^- {/^ J-Jl : ;7oo;i-wl/A= 1 : 9 9~5 : 9 5) T'ff S b^E^t^t) 
(2. 1 5 g) ^m^o R f : 0. 3 3 (y 3'y->'U : :?nD;f.;l.A= 1:7) 

C. (R) -5- [2- [t -7'h + i^:^>'U^x;u [2- ( 9 H-:^;U/<7'--^L' 
-2--()lt^y) :r.f-Jl] TiJ] - 1 - h Kn + ->x5^;H -3- (/^Jl 
X)lt^::.)l) -3-hKDA:>7't4^-tf'/-;U-2-t> (4^0^! 8) 
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(o) _5_ [2- [ t h*-:V* ;|/^'^>'l/ [2 - (^H-tiJ\^^<V-Jl 

^lifi^J7XgDEm©:^^{-^bT. ffT^f^^l 7 (1 0 Omg) 0llJfe7Ki^^ 
f-;UT-tr^= K (2. 3 4 m 1 ) Jgrl^C^iSirT 1 , 1' - :^ ^b^t'^;!/-:^^ ^ ^ 
(5 9nig. ^^.itfSL^U) J^O' h 'J x^;t/T ^ > (3 6. 4mg. fn^ 

^^xs^i?) oi^PM^b/co Kmm^^^mwn^ii^-ym^ 

!^ (2 Oml) C^i^> 2^^iMi^-CpH6'-7(rl)lllt/^o $"^(11. 2 5 B# 

1. 2 WH^b/Co zn^PTLC (21^. Smx^^l' : n-^4--9->=2 : 

4 8. 3mg) tmmt^^tbrmMit^m -.^mi^l ^ (lO. 9mg) ^ 

^mWl 8 : R f : 0. 5 0 (Mx^;!/ : n-^4^-9->= 1 : 2) 
^mi^l 9 : R f : 0. 3 3 (g^^xf-;l/ : n-^4-9->= 1:2) 

(I^) _ 5 _ [2 - [2 - ( 9 H-;^;!/^^"/-;^- 2 + xf-;U 
y 5 y ] - 1 - h Ka4^->xf-;l/] - 3 - (yf-;l'X;l'4-^^;L') - 3 - t Ko^ 

^IlH5tJ7XgEEm©:^^tl^1iC. 8 (4 8mg) ©rh^h K 

uyyy (3ml) ?g-^il(lSia{lT 4 ^^iitt^/ 1 . 4 - S^:t4=-1i- ( 

2. ImK T;bKU>)/^a:l^) ^1^tT2 mmUWUzo mTr^ 
yaL^)lx.-T)V (5 0ml) T:l&i^bl Amf^^O^tmWLfz, m^W±M 

r^^SEIE^bT#JfiflS^tl (3 2. 7mg) ^t#/io Rf : 0. 2 7 ( ^ rJ' ^ - 
: ^7 aa.t>;l/A= 1:10) 
I^^Btra^ : Rf*: : 2 0. 9 55^ ( S f*: : 1 9 . \ 5^) . : y ^ : ^ 

4 3 
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yJl-irJlOJ-R ;^W}^:0. 5M NaC104/CH3 

CN=65/35;?^ii:0. Zm\/^'. ^ffi/SS : 2 5 4 nm ; : 4 0 "C 



mmm \ o 

(R) -5- [2- [2- (^}i-t)ly<V''Jl- 2-^ Jlt^i/) x^;l.T 
^ y ] - 1 - b Ko4=-i^xf-.;H - 3 - h VaKy^/t^-^'Z-Jl- 2 - t 

^]!ife0>J7XgEIBit©:^!*i:|5l1i[l, ^rmi 9 (10. 9mg) ©f-h^ 

(1. 5mK T)IV') yf-ViM) ^M^. ^^LTl 9 Hffemfi^ b/Co 
M^TCi^xf-yi/X-x;!/ (7 0ml) T-^«^t 1 . 5 B^fBl^O^ SII^ b/^o 
mWW±'ikttWLX^fzmii!,m^mmL. ':?x^;ux-f- ^L^m^t. 4 0°C(C 

rg. 5itr«E^^bTmft:'^'^ (?. 3mg) ^fffco Rf : o. o s 

rJ^y-^t/ : :7nD;}-.;l.A= 1:10) 
IIMgiJ 1 1 

(R) -6 - [2- [2- (i^Ky^/i-ty xy - Z - Jit^-y) x^;|/T 
m ~ 1 - h KD4^^>xf-;H - 4- {/^}lX)lt^:^Jl) -2, 
bKn-l, /^-KyVt^■^'yy 'D-m^mi^ 

A. (R) -N- [5- C2- [t h^yti }lt::=-)l [2- (':^^>7f-^ 
7x>- 3 -^>'l't+-» xf-;H TIJ] - 1 -hKa + i/x^;H -2-t 
Ko:t->/7xx;H /^yxjit^yri vo^m (4'^i*:2 0) 

^rami lo^i^t^^miz. spi^^^i^-^wo 9 7/2531 i^ice^© 

:^ft(I^bT^E{l:'^'^ (3 2 6mg) ^mmttzo Rf : 0. 12 (I^^xf- 
)l : n-^+-9->= 1 : 1) e 

B. (R) -6- [2- [t -7*h^i^:^>'l/*x;u [2- CJ^y/i-tyjiy 

4 4 
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- 3 ->r;U:t + i/') xf-;U] TiJ] - 1 - h Kn^->x5^;U] - 4 - 
1 ) 

mmm2JimB{zBm(D^mizvti\ ^mi^2o (3 2omg). ^mt^) 

'^A(2 3 1. 7mg) *JJ:0'1. 2 - i:^7'n^xr5^ > ( 3 1 5 m g) 7:)^^)^l^ 
fb^tl (3 3 Omg) ^f#/-Co R f : 0. 10 (It^xf-;t/ : n -^^'^y= 1 
: 2) o 

C. (R) -6- [2- [2- (>^07'^:f7x >- 3 -^r^l/t^^^^) xf^;l. 
T^y] - 1 - 1 Ka + i/xf-;l/] - 4- ( ^ ^;l'X;U.txx;i.) -2, 3->?t 

^^1*2 1 (3 2 Omg) ^4m^lSfl:7]c^/l. 4 - ( 7 

ml) izmmLmuv2v^mmwttzo Kmm.^miz:i.-v')v (3 5mi) 

- (y -;t/ : ^ant^)lA= 0:1-1:9) TffilSt. ^E{b'^!^©7 'J 
-i^ (1 7 6. 8mg) ^ntzo 'J-{*tD-©5i? (5 3. 2mg) ^ 

rh^b Kn7-7> (1 0ml) . /^j-)iiiom]) izmm^imm^^t 

^C<b(rJ:OMEfb^'^ (2 3 Omg) ^m^o R f : 0. 3 2 : 
^uat^JlA= 1 : 5) o 

l^i^M 1 h h /S 3 imi^'\t 

h h/8 Sf'Pl&Sftli. t h)8 3iHE^^p cDNA 3 ( i n v i t r oge 

-0m) mM^mi^xn^tzo th^siife^ii. ^r^esoT^^^-^- (Kr 

ieff^J. Clin. Invest, vol. 91, p344-349 (19 

9 3) ) -eh hBfBJMScDNA (^n-y^^ ^^±U) ^ffll^P C RC J: <D t 

4 5 



1 1 0 % -^7 i/fl&!^ifiL/t B > 4 0 0 // g /m 1 x 

t^f-->> (G i b c o BRL) > 1 0 0 U/m 1 U 10 0//g/m 

- h(i5 X 1 0^ An. 2 4B#^B1^§^^^. mmoy^uF- 1 2 i^lfer 2 B#fBm 

lmMTX:3;i/e>if^^t,vNAF- 1 2-C^^Ll 0"*- 1 0"'^ M^T 

3 0^W#> ^tt!2^}^§?Xt>. IN NaOH^O. 5mlJn^. 2 0^ 
Jjfgt^co iNSt^^O. 5ml1in;i> ltm^ii'i:^^t> cAMPEIA^yh 

ol^-Cii. ^Ea)^2^Cl^?S14. EDso^^tfCo ^7yDxixy-;H±. R 
BI (Research Biochemicals Internation 

a 1) n^^rnXLtZo IS^Ii. TE©^2^(l^-r®OT$)'9. ^^H«©{t:^ 





*F^?S14 (%) 


EDso (nM) 




1 0 0 


1 4 0 


mi^J 2 


6 9 


1 2 


HJfe^'J 3 


7 0 


6 5 


mmm 4 


1 0 7 


6 2 0 


7 


7 6 


1 0 0 


mtmi 8 


9 9 


6 1 0 
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8 0 - 2 5 0 gOtl'I^^r-'b^r^ Vi]^i'\>m=^i^ltiL. :^'L-mM^^i'^ 
|?L. 5%C02 /9 5 %02 ®^:^'X-t:iimL/«:::^ b7'X^^OAo/c^t?S1f 

;t-:U (B^Ttm MR- 6 0 0 0 ) h ^ >Xf^a--^- 

(0«m TB- 6 1 1 T) ^m^xm^Ltzo :^^m0mmmit^^(DED 
m^o)h vr0mmm^=fmt6m^tbricm (p. af t u r s s 

on, Critical Reviews in Therapeutic D 
rug Carrier Systems, Vol.8, p305-330 (l 

9 9 1)) izm\^rhh'M^±&o^y')i^i'^mbr]iir(Dm^m^bfzo 

Ca c o- 2mii. t hlS^BS^*> (huma n colon adenoc 
a r 0 i n oma) Vh^mmt^ tm^z^itb. fbm±^mm(DXotl 

^i/aVCtight junction) (D^^i)<mm^nr\,^^o Lfzt^-o 

mom^itUzn%om^^m^t^m.k,'^y':^}\^fi^xh^t^^^n^o a 

1. Ca c o-2«®i^# 

Caco-2 (Colon, adenocarcinoma. Human) 
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MS.'i A T C C ( Am e r i c a n Type Culture C o 1 1 e c 
tion)J;OiiAl^s«(P. Arturssonb. Biochemic 
al and Biophysical Research Communic 
ations. Vol. 175. No. 3, 880-885. 1991) iZ^-o 
T. 1 O^t'i^i&iaifiirt (G i b c o BRL) ^-g-tj^DMEM (Du 1 b e c 
CO' s modified Eagle m e d i u m) ^ffll^TF A L C 0 
N T- 2 5 *>^t^i±T- 7 5(Dti)l^^'-yy:^^±Vm{^^^btzo mmt< 
n >7>'I/xy hid-T'SI^KrDMEM^^i^^ PBS (phosphate 
buffered saline, pH7. 2. Ca, Mg free (Gib 

CO BRL) ) rmi^Lh^)zryy/EDTAmmi::xiomm^mf}<b. mu 

Lfzo 

Mliji'll^ ( 1 0 0 0 r pm. 5 m i n ) DMEM(rS^® U 4 . 4x 
10^ cell s/m 1 (iPl^L/co ^(OM^^c ol lagen-coate 
d membrane filter (3/zm pores. 0. 33cm' 
growth a r e a) ^Wf^Tr a n s we 1 1 cell cultu 
re chamber (Costa r^W dO. 1 5m 1 /we 1 1 (2x1 
0^ cell s/cm' , 2 4we 1 1) rmUbtzo mumUEU^ \ B4o 

§(r3^^Li 8-2 bsmim^ik. mmjLim<2 o oq • cm' &.±o:>^(D^m 
2. mmmmm 

Transwe 1 1 CD;^ 7 :/«0'SEfi®DMEM^i^*'^. ^ii^^ffl 
(HBSS (Ha n k s Balanced Salt Solutio 
n. Gibco BRL), 25mM g 1 u c o s e SO' 0 . 05% Twe 
en 80^^tn0mM Hepes pH7. A mCit^m%^m) 
l^lilOmM Mes pH6. ^ mUt^m^mU) ) rW^^lf^o t y -f 
#i(0. 15ml){ipH6. 5.£)gM(0. 8ml)(±pH7. Aizj^^b 

4 8 
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3 7 10 ^fsl p r e - i n c u b a t i o n ii -v 'fM$:M^ ( 2 0 ~ 4 

mm<^m^mnm^mmyLammmmr'^^u mm^m (Papp) ^^aiu/co 

tflt>^. mm^M (Papp) liJ^T®®0T'$>6o 
dQ 1 

P a p p = X 

d t C 0 X A 

(^^. dQ/d t : mi±BtfHl^/^0 (#) ©iiii^^^fi : A : fli^S» ; C o 

: mmm^mm) 

/<i:fc\ ^Jt^cD^miiLC/MS^^l^liHPLC (^3tt^aj) Wo/Co L 
C /M S ^ ^ I ^ (i H P L C cD^^li. i^Tlc^.-r 1 0 T^) 
LC/MS : 

• Lc^n- 

mU: NANO SPACE S I - 1 iM^^^W . tl 5 U : C A? CE 
LLPAK C 1 8 UG (1 2 0 A. 5 //m, 1 . 5x15 0mm, t^^tt 
m > ^i&ffi: 1 OmMWT>^::i't7A (pH7. 0) /Tir h - h 'J ^U/M 

( 7 0/ 3 0 %^ 3 0/7 0 %CDr5':?x> 3 O^P^) > i5l£^ : 1 0 0 

1/m i n. ^Afi : 6 0 1 o 

!^1:VG QUATTRO II (i^ ^' y ^ -i-i^ 3 i- M±W . 
^(tyitm : XU^ haxyu-^ (ES I) . ^aj : #fb'^'^©^iFl+ 1 CD 
MS. [M + H] * , -C^S'^/fo 
HPLC CmTfe^ai) 

4 9 
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HPLc^g: LC-9A cmmmim^m . m^^ms: rf-b 3 5 

(M^mim^±m) . mmim : 3 0 5 nm. 3 5 5 nm. 

Inert sil C8C4. 6X2 & 0 mm, G Lif-f x>xji:|^) . ^mm 

:10mM KH2P04(pH4. 7) /T-tr h U ( 6 5/3 5 9^ 

- 5 0 / 5 0 HO^V^Jf-^ -jO. O^P^) . SlEii : 0. 7 m 1 /m i n 
. ^Afi : 1 0 1 o 









m 


Pa p p X 1 Q- 


(cm/s) 




-)i 


0. 


7 6 




mmm 


2 


0. 


9 3 




mmm 


3 


1 . 


0 3 




mm\ 


4 


1 . 


9 3 




mm\ 


6 


0. 


5 8 




mmm 


7 


0. 


7 8 




mmm 


1 0 


0. 


5 4 
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^i^it't'^^M'KOf^Wzt^^^ t , 1 0 m g / k g T' S D "7 'v K ( ^ + - ;i/ 

H p L c ^ffl i^/c:^i*tfb'^it^®ifiift'iii^^p-i/co 

;8 3 (i> 0 (X h D.X/<- ^'^T rends Pharmac 

ol. Sci. Vol. 17, P373-381 (1996). X haX/<-r 
i?>Annu. Rev, Pharmacol. Toxicol. Vol. 37, p 

4 2 1 - 4 5 0 ( 1 9 9 7 )). lE^v't^X^^^ h ^^oTMii^i^^tf -9 i: 

^fi^-efe^o fzt^u. I t o <i(i. -^^xB 3^y 7 i^'T't? h b/^vt7X(rt 

^f'Pl^b/c (Ito -^Diabetes. Vol. 47, pl464-1471 
( 1 9 9 8 ) ) o 

^-^-t^Xto b/o b. db/db. a g o u t i ® ci; -5 

vOXtgHt-^^b-tir/c^-e-b h/8 3^Wf timj^-e'^X^ffll^n(i\ 

#jl T'^fflL/;h 3itfe^±gfE«rv^x^ 3:/o^-3^-^o4Mfii\ 

XyS 3©^3^f 6llif|-rt M 3iiii^^llIl.^-ti:5::<b7i»^"lHgt:-feSo Hog 
a n ^0^5^ (A Laboratory Manual, 2nd Ed. ,C 
old Spring Harbor Laboratory Press, C 
old Spring Harbor. NY) ^m^^i. t VB 3 ^^11^5 h 
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^^mit^mmm-^i tv^z m'^^^nt^it^^vh-^x^ c a c o - 2 



5 2 
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1 


1 H-NMR (CDC13) : 6 (ppm), J (Hz) 


M S 


No. 




m/ z 




2. 6 5-2. 8 4 (2H, m) . 2. 8 4 (3H. s) 


5 4 6 


1 


, 2. 9 3 - 2. 9 9 ( 1 H, m) , 3. 0 1-3. 1 


(MH + ) 




7 (1 H, m) , 3. 7 1 (1 H. d. J= 1 3. 5) , 






3. 9 6 ( 1 H, d. J= 1 3. 5) . 4. 0 8-4. 1 






6 (2H. m) , 4. 6 1 ( 1 H, d d, J = 3. 3, 1 






0. 2) , 6. 7 5 ( 1 H. d, J = 8. 5) , 6. 8 2 






( 1 H, dd, J = 2. 2, 8. 5), 6. 91 (1 H, 






d, J = 2. 2), 6. 96 ( 1 H, d d. J = 2. 2, 






8. 5), 7. 16 — 7. 39(9H, m). 7. 91 






( 1 H. d, J=8. 5), 7. 96 ( 1 H, d, J = 






7. 7), 8. 26 (IH, br. s) 






2. 6 7 - 2. 7 5 ( 1 H. m) . 2. 8 9-2. 9 4 


5 7 2 


2 


( 1 H, m) . 3. 0 0 - 3. 2 0 ( 2 H. m) , 3. 4 


(MH + ) 




7 (3H, s) . 3. 7 5 ( 1 H, d. J= 1 3. 7) . 






4. 0 0 ( 1 H, d. J= 1 3. 7) , 4. 11-4. 1 






6 (2H, m) . 4. 7 4 ( 1 H, d d, J= 3. 8, 1 






0. 4), 6. 84 Cln, da, J — . l, o. o; 






, 6. 9 3 ( 1 H. d, J = 2. 2) . 7. 1 6-7. 4 






1 (1 OH, m) , 7. 7 0 (1 H, d. J= 1. 6) , 






7. 9 3 (IH, d, J=8. 5) , 7. 9 7 (1 H, d 






, J=8. 5), 8. 06 (IH. br. s) 
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(DMS0-d6; D-®:&^ti) :2. 9 0-2. 9 7 


4 8 2 


1 


( 1 H. m) . 3. 0 5-3. 1 0 ( 1 H. m) . 3. 2 


(MH + ) 




4-3. 2 8 ( 2H. m) . 3. 6 8 ( 3 H. s) , 4. 






04 (2H, s), 4. 26 (2H, t. J=5. 5), 






4. 9 3 ( 1 H. d d, J = 2. 7, 9. 3) , 6. 8 0 






( i H. d d. J = 2. 2. 8. 5) , 7. 0 0 ( 1 H, 






d, J=2. 2) , 7. 0 8-7. 14 ( 1 H, m) , 






7. 2 6 - 7. 3 4 ( 2 H, m) , 7. 4 1-7. 4 7 






(2H. m) . 7. 6 5 (IH. d. J=l. 6) . 7. 






9 7-8. 0 1 (2H. m) , 11. 1 3 ( 1 H. br. 






s) 






2. 6 5 - 2. 8 4 ( 2 H, m) , 2. 8 4 ( 3 H, s) 


5 4 6 


3 


, 2. 93-2. 99 (1 H, m). 3. 01-3. 17 


(MH + ) 




(IH. m) . 3. 7 1 (IH. d. J=l 3. 5) . 3 






. 9 6 ( 1 H. d. J= 1 3. 5) . 4. 0 6-4. 16 






(2H. m) . 4. 6 1 ( 1 H. d d. J= 3. 3. 10 






. 2) . 6. 7 5 (1 H. d. J = 8. 5) , 6. 8 2 






( 1 H. d d, J = 2. 2, 8. 5) . 6. 9 1 ( 1 H. 






d. J=2. 2) , 6. 9 6 ( 1 H. d d, J= 2. 2, 






8. 5) . 7. 1 6-7. 3 9 (9H, m) . 7. 9 1 






(IH. d. J=8. 5) . 7. 9 6 ( 1 H, d, J=7 






. 7) . 8. 2 6 ( 1 H, b r . s) 






2. 6 9-2. 9 1 (2H. m) . 2. 9 1 (3H, s) 


5 7 2 


4 


. 2. 96-3. 03 (1 H. m), 3. 09-3. 17 


(MH+) 




( 1 H, m) , 3. 7 3 ( 1 H. d. J= 1 3. 5) . 3 




1 . 8 5-3. 9 0 (2H, m) . 4. 0 0 ( 1 H, d. 
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J - 1 3 . 5 ) , 4 . 0 9 — 4. 1 5 ( 2 H: m) : 4 






. 2 4-4. 2 7 ( 2 H, m) , 4. 6 8 ( 1 H. d d 






. J = 3. 6. 9. 9) , 6. 8 3 ( 1 H, d d. J = 






2. 2. 8. 5) , 6. 8 9 ( 1 H. d, J= 8.2) 






, 6. 9 7 ( 1 H. d. J = 2. 2) , 7. 0 6 ( 1 H, 






dd, J=l. 9. 8. 2) . 7. 1 7-7. 4 1 (8H 






, m) . 7. 6 9 ( 1 H, d, J= 1 . 9) . 7. 9 2 






(IH, d. J = 8. 5) . 7. 9 7 (IH, d. J = 7 






. 4), 8. 17 (IH. br. s) 




mmm 


(DMSO- d 6 : D-?i:5^m) :3. 0 0-3. 2 1 


4 8 2 


2 


(4H. m) , 3. 1 3 (3H, s) . 3. 7 8-3. 8 


(MH + ) 




4 (2H. m) , 4. 1 6 (2H, s) , 4. 2 5-4. 






30 (2H. m) , 4. 3 2- 4. 3 8 ( 2 H, m) , 






4. 8 8 -4. 9 4 ( 1 H, m) , 6. 8 2 ( 1 H, d d 






, J=2. 2. 8. 5) , 6. 9 5 ( 1 H. d, J = 8. 






5) . 7. 0 2 ( 1 H. d, J= 1 . 9) . 7. 0 9-7 






. 1 4 (2H. m) , 7. 2 7-7. 3 2 ( I H, m) . 






7. 4 2 - 7. 4 5 ( 1 H, m) . 7. 6 7 ( 1 H, d, 






J= 1 . 9) . 7. 9 9-8. 0 1 (2H. m) . 11. 






18 ( 1 H. b r. s) 






2. 6 8 -2. 7 6 (IH. m) . 2. 7 4 ( 3 H. s) 


5 5 8 


5 


. 2. 8 6 - 2. 9 2 ( 1 H, m) , 2. 9 7-3. 17 


(MH + ) 




(2H. m) , 3. 7 3 ( 1 H, d, J= 1 3. 5) . 3 






. 9 9 (IH. d, J=l 3. 5) . 4. 1 1-4. 1 6 






(2H. m) , 4. 7 0 (1 H. d d. J=3. 3. 1 0 






. 2) , 5. 6 5 - 5. 7 0 ( 2 H, m) . 6. 8 3 (1 
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H= d d. J = 2. 2. 5) . 6. 8 7 ( 1 H. d. 
J= 8. 5) . 6. 9 5 ( 1 H, d, J = 2. 2) , 7. 
1 2-7. 4 4 ( 1 OH, m) , 7. 9 2 C 1 H, d. J 
= 8. 8) , 7. 9 7 ( 1 H, d, J= 8. 0) , 8. 1 
7 (1 H, b r. s) 




3 


(DMSO-d 6 ; D-?@:5^S) :2. 90-3. 40 
(4H, m) , 3. 0 0 (3H, s) , 4. 0 6 ( 2 H, 

s) , 4. 2 7 - 4. 3 6 ( 2 H, m) , 4. 9 1 (1 H 

, d d, J = 2. 5, 9. 3) , 5. 8 3 (2H, s) , 
6. 8 1 (1 H, dd. J = 2. 2. 8. 5) , 6. 9 9 

-7. 4 5 (7H, m) , 7. 9 7 - 8. 0 2 ( 2 H. m 

) . 1 1 . 1 7 ( 1 H. b r. s) 


4 6 8 
(MH + ) 


6 


1. 9 8 -2. 0 8 ( 2 H, m) , 2. 6 8-3. 1 4 
(4H. m) . 2. 9 1 (3H. s) , 3. 6 0-3. 8 
4 (2H, m) , 3. 9 2 - 4. 2 2 ( 6 H, m) , 4. 
6 9 ( I H, d d. J= 3. 3. 10. 4) , 6. 8 2 
(1 H. d d. J= 2. 2, 8. 5) , 6. 9 5 (1 H, 
d, J= 1 . 9) , 7. 0 5 ( 1 H, d, J= 8. 2) , 
7. 1 5-7. 3 8 ( 9H, m) , 7. 4 7 ( 1 H. d, 
J= 1 . 9) . 7. 9 0 ( 1 H. d. J= 8. 5) . 7. 
9 5 (IH. d. J = 7. 7) . 8. 3 2 ( 1 H. br. 
s) 


5 8 6 
(MH + ) 


4 


(DMS0-d 6 ) : 1. 9 8 - 2. 0 8 ( 2 H. m) , 
2. 9 8 -3. 7 6 ( 6 H. m) , 3. 0 5 ( 3 H, s) 
. 3. 9 6 - 4. 0 8 ( 2 H, m) , 4. 3 6-4. 4 4 
(2H, m) . 5. 0 0 - 5. 0 8 ( 1 H. m) . 6. 2 


4 9 6 
(MH + ) 



5 6 
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6 — 6. 3 0 ( 1 H, m) , 6. 8 4 ( 1 H. dd. J = 
2. 2. 8. 5) , 7. 0 4 ( 1 H. d, J= 1 . 9) . 
7. 0 9-7. 1 6 (2H. m) . 7. 2 7-7. 3 6 
(2H, m) . 7. 4 1-7. 4 5 (2H. m) , 7. 9 
8-8. 0 4 ( 2 H, m) . 9. 14 ( 1 H. b r . s) 
, 1 1 . 2 3 ( 1 H. b r. s) 




7 


2. 6 6 ( 1 H. d d. J= 1 2. 9, 1 0. 4) . 2. 
7 0 (6H. s) . 2. 8 0 ( 1 H. d d. J = 1 2. 9 
, 3. 3 ) . 2. 9 2- 3. 0 3 ( 1 H, m) , 3. 0 8 
-3. 1 9 ( 1 H, m) , 3. 7 0 ( 1 H. d, J= 1 3 
. 5) . 3. 9 8 ( 1 H. d. J= 1 3. 5) , 4. 0 6 
-4. 1 8 (2H, m) , 4. 6 2 (1 H. dd, J= 1 
0. 4. 3. 3), 6. 76 (IH, d. J=8. 2). 
6. 8 3 ( 1 H, d d. J= 8. 5. 2. 2) . 6. 9 2 
( 1 H. d, J = 2. 2) , 6. 9 5 ( 1 H, d d, J = 
8. 2. 1 . 9) . 7. 1 9 ( 1 H. m) , 7. 2 4 ( 1 
H. d, J=2. 2). 7. 25-7. 41 (9H. m) 
, 7. 9 2 ( 1 H. d. J= 8. 5) , 7. 9 6 ( 1 H. 
d. J= 8. 0) . 8. 2 4 (1 H. s) 


5 7 5 
(MH + ) 


8 


2. 7 2 ( 1 H, d d. J= 1 2. 9, 1 0. 4) . 2. 

9 1 ( 1 H. d d. J= 1 2. 9. 3. 3) , 2. 9 8- 

3. 2 1 (2H. m) . 3. 1 0 (6H. s) , 3. 7 5 
(1 H. d. J= 1 3. 5) . 4. 0 0 ( 1 H. d, J = 
1 3. 5) . 4. 1 3 (2H. m) , 4. 7 5 ( 1 H. d 
d, J= 1 0. 4. 3. 3) . 6. 8 5 ( 1 H, d d. J 
= 8. 5. 2. 5) . 6. 9 4 (IH, d. J = 2. 2) 


6 0 1 
(MH + ) 



# • 
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, 7 


16 ( 1 H. 


m) , 7. 1 7--7. 


2 4 (2H, m 






) . 


7. 2 5-7. 


4 2 (8H, m) . 7 


. 6 5 ( 1 H. 






d, 


J = i . 4 ) , 


7 . 9 3 ( 1 H. d. 


J= 8. 5) 






, 7 


9 8 (1 H. 


d, J=8. 0) . 8 


. 0 8 (1 H, 






b r 


s) 










(DMSO-d 6 ; 


D-m^mi^) : 0. 


8 1-0. 9 0 


5 1 1 


5 


(2H. m) , 1 . 


2 5 (2H, s) , 2 


. 9 4 ( 1 H. 


(MH + ) 




d d. J= 1 2. 1 


. 10. 0) . 3. 0 3 (6H, s) 






• 3 


. 0 8 ( 1 H. 


d d, J= 1 2. 1 . 


3. 0) . 3. 






2 6 


(2H, m) , 


4. 0 4 (2H. s) 


, 4. 2 6(2 






H. 


m) , 4. 9 3 


(1 H, d d, J= 1 


0. 0, 3. 0 






) , 


6. 8 0 ( 1 H, d d. J= 8. 5, 


1 . 9) . 6. 






9 9 


( 1 H. d. J 


= 1 . 9) . 7. 11 


( 1 H, t. J 






= 7 


. 4) . 7. 2 6-7. 3 3 ( 2 H, 


m) . 7. 3 9 






~7 


. 4 6 (2H, 


m) , 7. 6 2(1 


H. s) . 7. 






9 8 


( 1 H, d, J 


= 8. 5) . 7. 9 9 


(IH, d. J 






= 8 


. 0) . 11. 


13 (1 H. s) 








2. 


6 6 (IH. dd, J=l 2. 9, 1 


0. 4) . 2. 


5 7 5 


9 


7 0 


(6H, s) , 


2. 8 0 ( 1 H. d d, J= 1 2. 9 


(MH + ) 




. 3 


. 3) . 2. 9 


2-3. 0 3 ( 1 H. 


m) . 3. 0 8 






-3 


. 1 9 (IH. 


m) , 3. 7 0 ( 1 H, d, J= 1 3 






. 5) . 3. 9 8 ( 1 H, d. J= 1 3. 


5) . 4. 0 6 






^4 


. 1 8 (2H. 


m) , 4. 6 2 ( 1 H. d d. J= 1 






0. 


4. 3. 3) . 


6. 7 6 ( 1 H, d. 


J=8. 2) . 






6. 


8 3 ( 1 H, d d. J = 8. 5, 2. 


2) . 6. 9 2 






(1 H, d. J = 2 


. 2) , 6. 9 5 ( 1 H. d d. J = 





# • 
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8. 2. 1. 9) , 7. 1 9 (IH, m) , 7. 2 4(1 






H, d. J=2. 2) , 7. 2 5-7. 4 1 ( 9 H. m) 






, 7 . 9 2 ( 1 H, d , J = 8 . 5 ) , 7 . 9 6 (1 H, 






d, J = 8. 0) , 8. 2 4 (IH. s) 






2. 7 1 ( 1 H. d d. J= 1 2. 9. 10. 2) , 2. 


6 0 2 


1 0 


7 8 ( 6H. s) , 2. 8 4 (1 H, d d. J= 1 2. 9 


(MH + ) 




, 3. 6), 2. 92-3. 02 (1 H. m). 3. 08 






-3. 1 8 ( 1 H, m) . 3. 7 1 ( 1 H. d. J= 1 3 






. 7 ) , 3. 7 2 -3. 7 8 ( 2 H. m) . 3. 9 9(1 






H, d. J=13. 7). 4. 05-4. 17 ( 2 H, m 






) , 4. 2 9 (2H. t. J = 4. 7) , 4. 6 6 (IH 






, dd. J=10. 2, 3. 6), 6. 83 (IH, dd 






. J= 8. 5, 2. 2) . 6. 8 5 ( 1 H, d. J= 8. 






2) , 6. 9 3 ( 1 H. d. J = 2. 2) , 6. 9 8 ( 1 






H, d d. J= 8. 5. 2. 2) , 7. 1 9 ( 1 H, m) 






, 7. 2 3 - 7. 3 9 ( 8 H, m) . 7. 4 7 ( 1 H, d 






, J= 1 . 9) . 7. 9 1 ( 1 H, d, J= 8. 5) , 7 






. 9 6 ( 1 H, d. J= 7. 7) . 8. 2 2 ( 1 H, s) 






(DMS0-d6) : 2. 83 ( 6 H, s). 3. 05 


5 1 2 


6 


( 1 H. m) . 3. 2 2 ( 1 H. m) . 3. 4 6 ( 2 H, 


(MH + ) 




m) . 3. 72 (2H. m) . 4. 27 ( 2 H. t, J = 






4. 4). 4. 38 (2H. m) . 4. 94 ( 1 H. m) 






, 6. 1 7 ( 1 H. b r . s) . 6. 8 3 (1 H, d d, 






J = 8. 5. 1. 9) , 6. 9 3 (1 H. d. J = 8. 2 






) . 7. 0 2 ( 1 H, d, J= 1. 9) . 7. 0 5-7. 






1 6 (2H. m) . 7. 3 0 (IH. m) . 7. 4 4 (1 





5 9 
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K. d. J=8. 0) > 7. 5 0 (1 H; d. J=l. 7 
) , 7. 9 8-8. 0 4 (2H. m) . 8. 9 5 ( 1 H. 
b r. s) . 11. 2 0 ( 1 H. s) 




1 1 


0. 48-0. 57 (6 H. m), 0. 82-0. 90 
(9H, m) , 1 . 4 7 (9H. s) , 2. 7 8 ( 6 H. 

s). 3. 2 5 - 3. 7 0 ( 4 H. m) . 4. 00-4. 

18 (2H, m) . 4. 8 5 - 4. 9 2 ( 1 H. m) , 

5. 0 0 - 5. 0 9 ( 2 H. m) , 6. 7 6-6. 8 4 
(2H. m) . 6. 9 1-6. 9 7 (2H, m) , 7. 0 

5-7. 64 (8H. m) , 7. 8 9 - 7. 9 8 ( 2 H, 

m) , 8. 2 0 - 8. 4 0 ( 1 H, m) 


7 8 9 
(MH + ) 


1 2 


1.5 1 (9H. s) . 2. 7 7 (6H, s) , 3. 3 6 
(1/2H. m) . 3. 5 1-3. 6 9 ( 4 H. m) , 
3. 8 3 ( 1 /2H, m) . 3. 9 6 - 4. 2 3 ( 1 H. 
m) , 4. 3 6 (1/2H, m) , 4. 6 9 (1/2H. 
m) . 4. 9 4-5. 1 3 ( 3 H, m) . 6. 8 1 ( 1 
H. m) , 6. 8 5-7. 0 2 ( 3 H, m) , 7. 12 
( 1 H. m) , 7. 2 0 ( 1 H. m) , 7. 2 8-7. 4 
3 (7H. m) , 7. 5 8 ( 1 H, d, J=l. 7) , 
7. 9 2 ( 1 H, d. J = 8. 5) , 7. 9 7 ( 1 H, d 
. J = 7. 7) . 8. 2 0-8. 4 1 (IH, m) 


6 7 5 
(MH + ) 


1 3 


(DMS0-d6) 1. 41 (9H. s), 2. 65 (6 
H, s) . 3. 2 4-3. 4 1 (3H, m) , 3. 4 6- 
3. 6 2 ( 1 H, m) , 3. 9 9-4. 1 6 (2H, m) 


5 8 5 

(MH + ) 
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4 . 6 5 ( 1 H, m) i 5 . 3 9 ( ! H, b r ) = 6 . 






7 3 ( 1 H. d d, J = 8. 5. 2. 2) , 6. 8 1 ( 1 






H. d, J=8. 2), 6. 90-6. 99 ( 2 H, m) 






, 7. 1 0 (IH. m) , 7. 2 4-7. 3 2 ( 2 H. m 






) , 7. 4 1 ( 1 H. d, J= 8. 0) . 7. 9 2-8. 






0 1 (2H. m) . 8. 7 4 ( 1 H. b r) . 9. 6 9 






( 1 H. b r) . 11. 0 6 ( 1 H. b r. s) 




'4' rem 


1. 5 1 (9H. s) . 3. 1 0 (6H. s) . 3. 3 1 


6 1 1 


1 4 


(1/4H. m) . 3. 4 8 - 3. 7 6 ( 7 / 2 H, m) 


(MH + ) 




, 3. 90 (1/4H. m) . 4. 16-4. 25 (5/ 






4H. m) . 4. 43 (1/4H. m) . 4. 89 (1/ 






2H. m) , 5. 0 8 ( 1 H. m) . 6. 7 7-7. 0 0 






(2H. m) , 7. 14-7. 2 4 ( 2 H. m) . 7. 2 






5-7. 32 (2H, m) . 7. 3 2-7. 4 2 ( 2 H. 






m) . 7. 7 2 (1 H. s) . 7. 9 2 ( 1 H, d, J = 






8. 5) . 7. 9 6 (IH, d. J=7. 4) . 8. 2 1 






(IH. s) 






(DMSO-d 6 : HC liM) 3. 0 5 ( 6 H, s) . 


5 1 1 


7 


3. 1 3 ( 1 H, m) . 3. 3 0 ( 1 H. m) . 3. 4 9 


(MH + ) 




(2H, m) . 4. 4 2 (2H, m) , 5. 1 5 ( 1 H. 






m) . 6. 4 2 (IH, br. s) , 6. 8 4 ( 1 H, d 






d, J = 8. 5. 2. 2) , 7. 0 4 ( 1 H. d. J = 






2. 2) , 7. 1 2 ( 1 H. m) . 7. 2 6-7. 3 7 






(2H. m) . 7. 4 0-7. 5 1 ( 2 H, m) . 7. 6 






4 ( 1 H, s) . 7. 9 8 - 8. 0 5 ( 2 H, m) . 9. 
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1 


1 0 ( 1 H. b r . s) r 9 . 3 9 ( 1 b r . s ) . 






11. 2 5 ( 1 H. s) 






1. 51 (9H, s), 3. 14 (6H. s). 3. 31 


6 2 7 


1 5 


( 1 / 2 H, m) , 3 . 4 8-3. 77 ( 3 H, m) , 


(MH + ) 




3. 89 (1/2H, m) , 4. 0 3 - 4. 2 3 ( 5 /4 






H. m) , 4. 4 2 ( 1/4H, m) , 4. 9 7(1/2 






H, m) . 5. 1 1 ( 1 H, m) , 6. 7 6-6. 9 5 






(2H. m) . 7. 2 0 ( 1 H, m) , 7. 2 6 ( 1 H. 






m) . 7. 3 1-7. 4 1 (3H. m) . 7. 8 5 (IH 






, s) , 7. 9 2 (1 H, d. J= 8. 5) . 7. 9 6 






(IH, d, J = 7. 7) , 8. 1 8 (IH. s) 




mmm 


(DMSO-d 6 ; HC li^) 3. 1 2 ( 6 H. s) . 


5 2 7 


8 


3. 1 5 (IH, m) , 3. 34 (1H, m) , 3. 4 9 


(MH + ) 




(2H, m) , 4. 4 1 (2H, m) . 5. 1 9 ( 1 H, 






m) , 6. 4 6 ( 1 H, b r . s) , 6. 8 4 ( 1 H, d 






d, J= 8. 5, 2. 2) , 7. 0 3 ( 1 H, d. J = 






2. 2) , 7. 1 2 ( 1 H, t, J= 7. 4) . 7. 3 0 






( 1 H, m) , 7. 4 2 - 7. 4 8 ( 2 H, m) , 7. 6 






3 ( 1 H, d, J = 8. 5) , 7. 8 0 ( 1 H, s) . 






7. 9 9- 8. 0 4 ( 2 H. m) , 9. 0 6 ( 1 H, b 






r. s) , 9. 2 5 ( 1 H, b r. s) , 11. 2 2 (1 






H, s) 






0. 48-0. 57 (6 H, m). 0. 8 2-0. 9 0 


7 6 0 


1 6 


(9H. m) , 1. 4 7 (9H, s) , 2. 8 9 ( 3 H, 


(MH + ) 




wo 00/35890 PCT/JP99/06758 





s). 3. 2 5 — 3. 7 0 ( 4 H, m) , 4, 00 — 4. 
18 (2H. m) , 4. 8 5 - 4. 9 2 ( 1 H, m) . 
5. 0 0 - 5. 0 9 ( 2 H. m) . 6. 76-6. 84 
(2H, m) , 6. 9 1-6. 9 7 (2H. m) . 7. 0 
5-7. 64 (8H. m) , 7. 8 7 -7. 9 8 ( 2 H, 
m) , 8. 12-8. 3 0 ( 1 H. m) 




1 7 


(DMSO-d 6) : 1. 3 9 (9H, s) , 2. 9 1 
(3H. s) , 3. 2 4 - 3. 6 2 ( 4 H, m) , 3. 9 
9-4. 1 7 (2H. m) , 4. 6 7 ( 1 H. m) . 5. 
4 1 ( 1 H, b r ) , 6. 7 4 ( 1 H, d d. J = 2. 2 
, 8. 5) , 6. 8 5 (1 H, d. J = 8. 0) . 6. 9 
4-7. 30 (5H. m) . 7. 41 ( 1 H. d, J=8 
. 0 ) . 7. 9 3 -7. 9 9 ( 2 H. m) , 1 1. 0 6 
(IH, br. s) 


5 5 6 
(MH + ) 


1 8 


1 . 5 1 (9H, s) , 3. 2 0 - 3. 9 9 ( 2 H, m) 
, 3. 4 7 (3H. s) . 3. 6 3 (2H. m) , 4. 0 
-4. 2 7 (IH. m) . 4. 4 5 (1/2H, m) , 4 
. 9 3 ( 1 /2 H, m) , 5. 0 9 ( 1 H. m) , 6. 7 
-6. 9 8 (2H, m) , 7. 16-7. 2 6 ( 3 H, m 
) . 7. 2 9 -7. 4 2 ( 3 H. m) . 7. 7 7 (1 H. 
s) , 7. 9 3 (1 H. d, J=7. 4) . 7. 9 7(1 
H, d, J = 8. 5) . 8. 1 1 ( 1 H. s) 


5 8 2 

(MH + ) 


1 9 


1.5 1 (9H, s) , 3. 3 0 (1/2H. m) , 3. 
6 0 (3H. m) , 3. 8 6 ( 1 / 2 H. m) , 4. 0 4 


5 0 4 
(MH + ) 
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~ 4 . 3 1 ( 1 H, m) , 4 . 4 0 ( 1 / 2 H, m) ■. 






4. 9 5 ( 1 /2H, m) , 5. 0 8 ( 1 H, m) . 6. 






8 3 ( 1 H. m) . 6. 9 2 ( 1 H. m) , 7. 10(1 






H. m) , 7. 1 4-7. 2 6 (4H, m) . 7. 3 5 






( 1 H, m) . 7. 3 9 ( 1 H, m) , 7. 9 4 ( 1 H. 






d, J= 8. 5) , 7. 9 7 ( 1 H. d, J= 7. 4) . 






8. 2 6 ( 1 H. s) , 8. 7 6 ( 1 H. s) 




mmm 


(DMSO-d 6 ; HC li^) 3. 1 3 ( 1 H. m) . 


4 8 2 


9 


3. 3 2 (1 H. m) . 3. 4 9 ( 2 H. m) . 3. 7 0 


(MH + ) 




(3H, s) , 4. 4 0 (2H. m) , 5. 1 2 ( 1 H, 






m) . 6. 4 1 ( 1 H, d. J= 3. 6) , 6. 8 4 ( 1 






H. d d. J = 8. 5, 2. 2) , 7. 0 3 ( 1 H. d. 






J= 2. 2) , 7. 1 2 ( 1 H. m) , 7. 2 7-7. 3 






8 (2H, m) , 7. 4 4 (IH, d, J=8. 0) , 7 






, 5 0 ( 1 H. d, J= 8. 5) , 7. 6 7 ( 1 H. d. 






J=l. 7) , 8. 0 1 (2H. m) , 9. 0 3 ( 1 H. 






br. s). 9. 21 (IH, br. s), 11. 21 






(IH. s) 




mmm 


(DMSO- d 6 ; HC 1 J^) 3. 1 2 ( 1 H. m) , 


4 0 4 


1 0 


3. 3 2 (1 H. m) , 3. 4 8 (2H. m) . 4. 3 9 


(MH + ) 




(2H. m) . 5. 0 3 ( 1 H. m) . 6. 2 7 ( 1 H. 






m) . 6. 84 ( 1 H, dd, J=8. 5, 2. 2), 






7. 0 2 ( 1 H. d. J = 2. 2) . 7. 0 9-7. 16 






(3H, m) . 7. 2 7 - 7. 3 4 ( 2 H, m) , 7. 4 






4 ( 1 H. d. J = 8. 0) . 8. 0 1 (2H, m) , 
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8= 93 (IH, br. s). 9. 01 (IH. br. 






s) , 11. 1 9 ( 1 H, s) , 11. 7 6 ( 1 H. s ) 






1. 5 0 (9H. s) , 2. 9 4 (3H, s) . 3. 4 9 


5 7 3 


2 0 


~3. 7 8 (4H, m) , 4. 1 1-4. 1 8 ( 2 H. 


(MH+) 




m) . 4. 9 0 - 4. 9 8 ( 1 H. m) . 6. 64-6. 






7 1 ( 1 H. m) , 6. 8 6 - 6. 9 4 ( 1 H, m) , 






7. 0 0 - 7. 4 6 ( 6 H. m) . 7. 77-7. 82 






( 1 H, m) , 7. 9 9 - 8. 0 6 ( 2 H, m) 




fern 


1. BOOH, s) . 2. 9 5 (3H, s) , 3. 3 0 


5 9 9 


2 1 


-3. 68(4H, m), 3. 76-3. 92 (2 H. 


(MH + ) 




m), 4. 02-4. 16(2H. m), 4. 24-4. 






3 0 (2H, m) . 4. 9 3 - 5. 0 0 ( 1 H. m) . 






6. 90-6. 96 (IH. m). 7. 00-7. 17 






(2H. m) . 7. 2 2- 7. 4 6 ( 3 H, m) . 7. 6 






8-7. 7 2 ( 1 H. m) . 7. 7 8 - 7. 8 2 ( 1 H. 






m) , 8. 0 0 - 8. 0 6 ( 2 H. m) 




mmm 


(DMSO-d 6 ; D-M^mm : 1 . 3 8 ( 2 H, 


4 9 9 


1 1 


b r. s) , 3. 0 4 - 3. 2 8 ( 2 H. m) . 3. 14 


(MH + ) 




(3H, s) . 3. 4 4 - 3. 5 0 ( 2 H, m) . 3. 8 






0-3. 86 (2H, m) . 4. 2 5 -4. 3 2 ( 4 H. 






m) , 4. 4 2 — 4. 4 8 ( 2 H, m) , 4. 95 — 5. 






0 2 ( 1 H. m) . 6. 9 6 ( 1 H. d. J = 8. 5) . 






7. 1 2 ( 1 H. d d, J= 1 . 9. 8. 5) . 7. 18 






( 1 H, d d, J = 2. 5, 8. 8) , 7. 4 2-7. 5 
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9 6-7. 9 9 (1 H, m) , 8. 2 5-8. 3 4 ( 2 H 
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ig^T% R6 uimw'^. rum. r-t^ji^n jmttz{t7i(.mm^7r^to * 
1 li. ^^^*0^^^U *2 li. R5 mmrji^^jirnvh^m^ki:.. tf^ 
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9. (I) {r:iol^T. R2 immm'if-^Trii.. R2' {tmmw^i-tf^it 

(R) - 2- [2- ( 9 H-:^;l/^<"/->'l'- 2 --f ^'b^ + iy) xf-;U7^y] 

- 1 - (2. Z-i^t 5 --f ;!/) xrJ'V- 1 -t-Jl : 
(R) -5 - [2- [2- (QH-ti Ji^^<'/-}1- 2 Jlt^-y) xf-;l/T 

? y ] _ 1 - t Kn4^i/xf-;l/] - 3 - ( ^ f-;l/X;l/4-^x;l/) - 2, 3 - i^t K 

(S) - 5- [2 - [2 - ( 9 H-:^?;!/^^'/-;!^- 2 --r>'L':r4^->) xf-;l.T 
^ y ] _ 1 _ h Kn^'>x5^;l/] - 3 - ( ^;L'X;U^^x;l,) - 2. 3 - t K 

vKy^/t^-^'f-Jl^ ; 

5_ [2- [2- i^H-ti )l^<7-}i'- 2-^ ^I't^-y) x^;t/T^y] 
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;y] _ 1 _ t |c^o;^-yxf-;i,] -3 - ( ^ 5^;[/X;U4-^x;l/) -2. 3 - t K 

(R) -5- [2- [2- (C^^>777>- 3 -^-'I'^t^^-i^) xf-;[/T^7] 

- 1 - h Ka + '>xf-;H -3 - ( y f-;L'X;l^^x;U) -2, 3->^tFaA:> 

(R) -5- [2- [2- (7 -T-trf-;l'T a y 7;L'tU>- 2--r^l/^4^'» 
x^;l/T^y] - 1 - h Ka^t^-v'xf-;!/] - 3- { / ^Jl:^Jlt^^Jl) -2. 3 
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(R) -5- [2- [2- (7 -T i y y Jltlyy- 2-^ Jlt^iy) xf-;l/ 
TiJl - 1 - t Ka^'>xf-;i.] -3 - ( / f-;t/X7l/t^-;l/) -2, Z-9t 

(R) - [5- [2- [2- (2U-ti )ly<V-)l- 2--( )lt^iy) xf-;i/ 
riJl - 1 - h Ko4-->x^;H - (2, 3 - t V^^y Vt^-^T'/- ^U- 

(R) - [5- [2- [2- (i^O'/yyy- 3-^ Jlt^'y) s.f-)iri 
J] - 1 - t KD^i/x^;H - ( 2. 3 - t VnKy^/t^-^V-Jl- 3 - 

(R) - [5- [2- [2- ( 7 -T-t^;l/T i y 7;l/:tb >- 2 
i/) xf-;UT ^ y] - 1 - t FD^i/x^;l.] - (2, 3 -i^h Ka^>V'?r + 

(R) - [5- [2- [2- (1 -ri jy)it\yy-2--(Jit^'y) x^^ 

;l/T^y] - 1 - t Fn4^i/X5^;l/] - (2,- 3 -■:^t F^A:>7'3^^-9-■/-;^ 
(R) - 1 - C ( 4 H- 2, 3-i^tKn-l. 4 - ^ > 7^+-^- >) - 6 

-2 - [2- i^}i-tiJ\^^<V-Ji- 2--( Jit^iy) x.^)iriJ] 
:L^y- 1 ; 

(R) - 1 - [ (4 2. 3-i^tFa-l, 4 V'^4=-9-^ >) 
-e-^f;!/] -2 - [2- ( 9 H-:^;!//^'/-;!/- 2 --r>'l/:i-4^-» xi^;UT ^ 
y] x3^>- 1 ; 

(R) -6 - [2- [2- ( 9 H-*;!//^-/-;!/- 2 -'<>'^5^ + -» x^;i/y 
^y] - 1 - h Fd^>/x^;1/] - 4- (y ^;t/:^;l/;^x;u) -2. 3->^bF 
a- 1 , 4 -^yft^^Vy ; 

(R) - 6 - [2 - [2 - (':^07'f-t7x >- 3 --r;Ut^^^) x^^l^T 
^y] - 1 - t Fa^v/xf-;!/] -4- ( ;f 5^;t/X;bt^x;l.) -2. 3 - >^ h F 
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D- 1 . 4 -^y/t^^'^i^y : 

(R) -6- [2- [2- ('J^yy'yyy- 3-4 )l-t^i/) jlI^JITU] 
- 1 - h Fa^i/x5^;UJ - 4- ( ^ f-;l/X;l/'t^-;t/) -2, S-i^tKo-l, 
4 -Ky^/t^-^i^y ; 

(R) -6- [2- [2- il -Tii^Jiri J yjltvy- 2--( Jlt^iy) 
xf-;l/T^y] - 1 - h Ko^-i^xf-;!/] - 4- 5";l/X;l/t>x;u) -2, 3 
->?hFo-l, 4 -^>'/t4^-9-i^> ; 

(R) -6- [2- [2- il -T i J y )\ytuy- 2--( Jl-t^iy) xf-^U 
T ^ y ] - 1 - t Ko4^i/x5^;l/] - 4 - (/^Jl7.Jlt^zLji) - 2, 3 ->^t 
Fa- 1, 4-'<yVt^-^i^y ; 

(R) - [ [ 6 - [2 - [2 - ( 9 H-:^;t/^<y-;i/- 2 -^;i/:t4^>') xf- 
^UT ^ y ] - 1 - t Ka4^'>xf-;l/] - (2, 3->^bKn-l, 4-^>yf 
4=-9-i^>) x;i/^>x;i.] -:^y5^;l/T^>; 

(R) - [ [6- [2- [2- (i^^>7'f-^7x>- 3 --Y;t/:*-4^i/) xf- 
^UT^ y] - 1 -t Ko + >/xf-;H - (2, 3->?t:KD-l, 4-^>7':r 
4^-<ti^>) -4->r;t/J x;^t^x;^] i^yf-;i/T=>; 

(R) - [ [6- [2- [2- (i^^>7'77 >- 3 -^;t/:t^i^) x^;l/T 
^ 7] - 1 - t Ka4=-i/xf-;H - (2. 3--:^hKD-l. 4 - ^ 7 7*:e-4-tf 
':^» - A --4)1] x;l/:^x;H >?y^;iT^>; 

(R) - [ [6- [2- [2- (7 -T±r^JlT I ^ y Jltlyy- 2 --()lt 
4-^) xf-;l/T ^ 7 ] - 1 - t Kd4=->^x^;1.] - ( 2. 3-i^tKD-l. 4 

(R) - [ [6- [2- [2- {1 -Ti jyjltl'y-2--(Jlir^iy) x 
f-Jlr IJ] - I -tVu:^i/j.^Jl] - (2, 3->^bFn-l, 4-^77' 

t^-^'jy) -4->i';H x;^;^-^x;l/] >?y^;i/T^7; 

(R) -7- [2- [2- (^E-ti}l^<y'-)l- 2-4 )l't^iy) i^^JlT 
^ 7] - 1 - t Fn4^i/xf-;l/] - 5 - (y f-;l/X;i/:f^x;U) - 2 H, 3 4 
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w_a:v'/ [b] 1, 4 --t^^-H-H't* V ; 

(R) -7- [2- [2- i9^>'/f-^y ^y- z-^ Ji^t^-y) j^^jvt 

= y] - 1 - h Ko^i/xf-;H - 5- (yf-;i/X;i/^^->'l/) -2H, 3H, 4 
H-'O'/ [b] 1, 4 -t+"9-tf f> ; 

(R) -7- [2- [2- (':?^>y7 5 >- 3 --f ;l/:t^>') X5^;l/T^y] 

- 1 - t Kd + ->x1^;1/] - 5 - (y ^^^UX^I/'ts^;!/) - 2 H, 3 H, 4H-^ 
>'/ Cb] 1. 4 -:*-+-9-tf'h*> ; 

(R) - [ [7- [2- [2- (9H-:^>'l'^<7'-;l/-2->r;U^ + ^) xf- 
JUriy} - 1 - t Ko^'^xf-;!.] - (2H. 3H. 4 H-^>'/ [b] 1. 
4 -^j-^-l^-eb'y- 5 --r;!/) ] XJlt^-)l} i^/=f-Jl^T i > ; 

(R) -5 - [2- [2- ( 9 H-:^>'b^<7'-;t/- 2 x^;bT 
$ y ] - 1 - b FD4=-->xf-;b] - 3 - (y f-;UX;l/'t^x;U) - 3 - t KaA:> 
7:t^-9--/->'L'- 2 -ty ; 

(S) - 5- [2- [2- (2U-ti)l^<y'--)l- 2-4 Jlt^y) :L=f-)ir 
IJl - 1 - t FD4^'>xf-;i/] - 3- -3-tKDA:> 
y:t^-9-y->'U-2-:t> ; 

5- [2- [2- ( 9 H-:^;L'^<V'-;1'- 2 ->r>'l^:t4=--» xf-^UT^y] 

- 1 - t Ko + '^xf-;!/] -3 - f-;l'X;i/'t^->'l/) - 3 - t KDA^yv't^- 
(R) -5- [2- [2- i^\{-ti)V^<'f-)i'-2-4 )lt^'y) xf-;l/T 

^y] - 1 - t Kn:^^^xf-;b] -3 - (y ^;l/X;l/t^x;L.) -3-bKDA;> 
7:t+-?J-7-;b-2-f-5i-> ; 

(R) - 3 - C (i^y^^bT ^ 7) x;l/4-vx;l] - 5- [2 - [2 - (9H- 
;!7;l//^"7-;l'- 2 xf-;i/T^y] - l - t KD4=-i^xf-;l.] -3 

- b KoAiy'/rt+IJ-V'-;!/- 2 : 

(S) -3 - [ (':^y^;^T^y) x;t/t^x;i.] - 5- [2 - [2 - (9H- 

tj )\y^<'f-)\y- 2--( )lt^iy) xf^;i/T^y] - 1 - b Ka + i^xf-;!/] -3 
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_ t K n ^. V \fr*-*"^'/-)V - 2 - ^ > ; 

3- [ (i^/i-^iny) x^l't^-;!/] -5 - [2- [2- (QH-tiJly< 
2 -^ Jl^t^i/) x^;l/T ^ y ] - 1 - t FD + i/i^;!/] - 3 - t K 

(R) - 5- [2- [2- (.2U-ti}[^y<'/-Jl- 2--( Jlt^'y) x^;l/T 
IJl - 1 - h Fn^i/if-;!/] - 3 - t aKy/t^^'/- Jl- 2-t> : 

(R) -5- [2- [2- (9H-:^>'l'^<7-;l/-2->(';l/:t + '» X5^;I.T 
^ y ] - 1 - h Fn + ->if-;H - 3 - /f-;!/- 3 - h Fa^> 7:r+-9-'/->'l/ 
-2-t> ; 

(R) -6 - [2- [2- (^}i-iiJly<'/-)l-2--()lt^i/) xf-;l.T 
i y ] - 1 - h Fo^i/if-;H - 2H- 1 , 4 -^>7:J-+-9-i^>- 3 (4 H) 

(R) -6 - [2- [2- ( 9 H-:^;t//<7-;U- 2 --f A:t + "» x^;UT 
- 1 - t Fn + i/xf-;l/] - 4 -yf->'b- 2H- 1. 
y- 3 -:^-> ; 

(R) - 6 - [2 - [2 - (Bn-tj)ly<'/-}l- 2-^ M^'y) xf-;bT 
IJ'] - 1 - b Fo:t-i/xf-;H - 4 - (y ^;l/X;b^^x;U) - 2H- 1 , 4 - 

(R) -4- [ (^^yf-^PT ^ y) x;i/t^x;|.] -6- [2- [2- (9H- 
i] )l^<'f-)V- 2-^ )lt^'y) xf-;i'TW] - 1 - h Fo:^'>x5^;t/] -2 
H-1. \-^y'Jit^-^vy-z-iry : 

(R) - 6- [2- [2- (9H-:^7;U/<7-;!/-2->r;l/:f4-i^) x^'^UT 
^y] - 1 -b FD^iyx^;H -3H-1, 4 -^>7t+-!i->'>- 2 (4H) 
-:t> ; 

(R) -6 - [2- [2- {^'R-t})l^<'/-}l-2-^ Jlir^'y) xf-;bT 
^y] - 1 -b Fo4^'>xf-;l.] -4-y^;t/-3H- 1. A-^y/t^^'J 
y-2-ty 
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(R) -6 - [2 - [2- )\y^<'/~f\y- 2 - ^ i\y-t*-'y) :r.=f- )17 

J y] _ 1 _ t Fn + i/xf-;i.] - 4 - ( y f-;l/X;U;f^J=.;l/) - 3H- 1 . 4 - 
A:>7':t4-9-i^>-2-^> ; 

(R) - 4- [ {'J:^^)iriJ) x;^.t^^;^] - 6- [2 - [2 - (9H- 
2 -'I' + xf-;i/T^y] - i - t Ko^>/xf-;H -3 
H - 1 . 4 - O 7':t- +-9- >^ > - 2 - t > ^ ^ 0 ^li'n /cfk^f^T ^> 

^AlccDiifflm 1 ilS/c{i|^2ii(cEicO{b-^'^^ fcliiMo 

1 1 . 

(R) -5- [2- [2- (5. 6. 7. 8 -x h 5 t Fa- 9 H-;^7;l'^<'/ 
2 --r^l^:^^^^) xf-;l.T ^ y ] - 1 - t Ka4^i^xf-;l/] - 3 - f- 
;UX;l/^^-;U) -2, 3 --:;^h KDALyv't^-tV'-;!/ ; 

(R) -5- [2- [2- (6, 7. 8. 9 - x h 7 h Kd 7-5^;^- 7 ^ 
>- 3 x5";i/T ^ y ] - 1 - t Ka4^i/x5^;u] - 3 - 

X;l/^.x;l.) -2. 3 -i^t FaA:>7•t+•t^7'-;^ : 

(R) -5- [2- [2- (5, 6. 7, 8. 9, 1 0 --^^^if t Fn - i/ ^ 
n^-f^ [b] > F-^U- 2-^ x^;l/T ^7] - 1 - h Fa4--> 

x^;t/] -3 - (y f-;l/X;L':t-^x;L') -2, 3 - t Fn0 7':t4=-t^7'->'I/ ; 

(R) - [5- [2- [2- (5. 6. 7, 8 -x h 7 b Fa- 9 H-;^;i/^< 
2 ->r;Ut^i^) x^;L/T ^ y] - 1 - t Fa + i/x^;U] -(2.3 
-i?b Fa^>7*t + -9-V'-;l/- 3 x;l/:}-^x;l/] i;yf-;l/T^>; 

(R) - [5- [2- [2- (5, 6, 7, 8, 9, 1 0 -^4^-9- 1 Fa - 
^n^-r^ [b] ^ > F-^U- 2--( jl^JIT ^ y] - 1 - b Fn^ 

i/x^;l/] - (2, 3 -i?b FaA:>«/:t+-9-y-;l'- 3 --f X^b^t^x;!/] 

(R) - 6 - [2 - [2 - (5. 6, 7, 8 - f" h 7 b Fd - 9 H - vl//<-/ 
-;t/- 2 --r;!/:^^^/) x^;[/T i J] - 1 - b Fa4^'>xf-;l/] - 4 - (7 5" 
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.'I) -2,3 -t^h Fn- 1 , 4 - a: v-Z^^^th:^ y : 
(R) -6- [2- [2- (5. 6, 7, 8, 9, \ 0- ^^-^t V a - 9 
u^-f^ [b] >r > K--'L'- 2 -'f -'I'^^+i/) xf-;l/T - 1 - h Kn + C/ 
x^;H - 4 - (^^f-^l/X^l/J^-;!/) - 2, 3->?t:FD-l. 4-^>7:^^ 

(R) - [ [6- [2- [2- (5. 6. 7, % -"r \i Yrnti )\y^<'J'- )\/ 

- 2-^ Jlt^-y) x^;t/Tiy] - 1 -h Ka + ^if-^l'] - (2. 3 - t 

(R) - [ [6- [2- [2- (5, 6, 7. 8, 9. 1 0-^4=-9-hKo- 

i/^a-^.y^ [b] >r > K-^i/- 2 ->r;b:r+'» xf-;i/T ^ y ] - i - 1 kq 

^->xf-;U] - (2. 3-i^tKa-l, A -^y'/t^'^':^y) - A Jl] 

(R) -7- [2- [2- (5, 6, 7. 8 --r h 5 t Kn- 9 H-;^>'I/^<'/ 
-Jl- 1-^ M^'y^ xf-;i.T ^ y ] - 1 - t KD:^^i/xf-;H - 5 - (^f- 
;|.X;U:^x;l.) - 2H, 3 H. 4H-^>V'[b] 1, 4 - t4^-!t-t?e> ; 

(R) - [ [7- [2- [2- (5, 6, 7, 8 - h 5 h Kd - 9 H - ;l/ 
2 -^;t/:t^'>) x^;i/T ^ y ] - 1 - h Kd4=- i/xf-;l/] (2H, 
3H, 4H-^>7'[b] 1, 4 -:t+-9-trh°>- 5 ->r;U) ] X^U+^-^b] 

y^;UT ^ y : 

(R) - 6 - [2 - [2 - (5. 6, 7. 8 -x h ^ h Kd- 9 H-:^7;t//<-/ 
2 ->f v'l/:^^-^) xf-;i/T ^ y ] - l - t KD4^i/x^;t/] - 4 - (y f- 
;l.X;b^^x;|.) - 2H - 1 . 4 V*:f 4^-9->^> - 3 ; 

(R) - 4 - [ (i^yf-^UT ^ y ) x;b4-^x;H - 6- [2 - [2 - (5, 6 
, 7, 8 -T h5 t Fn- 9 H-:^;U^<y-;U- 2 --r>'t/:t + i^) xf-;l/T e y ] 

- 1 -h Fn^i/xf-;!/] -2H-1. 4 -^>'/t+-9->^>- 3 -:t> : 
(R) - 6 - [2 - [2 - ( 5. 6, 7. 8 - r h 5 b Fa - 9 H - ;U^<7' 

2 -■<>'l/:t + >') xf-;t/T - 1 - t Fa^i/x5";H - 4 - (y ^ 
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(R) - 4- [ (S;y^;l/T^y) - 6- [2 - [2 - (5. 6. 

7, S-xh^tKa-g H-i:J)W<V-J\y- 2 ->f ;Ut^'» xf-;UT $ y ] 

1 3. m^ommmimizBmo<t^mttc{i^(D^^^M^ti. 

1 5. (IV) 



Rl {i7K^Iii^. SO2 R3 ^/Tt. R3 \m^^rJl^}im 

^/cliNR4 R4'^^b. R4 :fc«kO'R4' li|Wl-75>^fe U< lii:i^(rM/<j:oTl^T 
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-1^x^(1 1 r)cD^'^> n(ii ^yiii2^^-ro X2 li-siM^i^^. mmm'^t 

jmttzimmmcxMm^t\fz7mm=^^^to *i ^^^^ii^^^u 
*2 li. R5 tmmrji^)mx';^6m^iz, ttz*z uRr-f}<r-t^)irij 
m^fz {tumm c rum ^ nfz7mmx'$>^ ^^iz^^mmm^f-^MMt^o ] 
x^^^n^it^^t. (V) 



[^pfs R2 (iO. S^:rcliH2 ^^L. R2' liO ^/•wltH2 ^^^to k*,'ckO' 



B 




(V) 



7 ^ y0ummtbxr-ti-jim^m^ bxi^^^m^ur-^^^f-jim^^mt^ 



ctmwLtt^. -^^ (I) 
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Ati-J^sC (II) ^fz\t-^^ (III) 




mom^li. R6 ^'J:?>'R7 (il^-fn^jK^D^i^-e. R8 l±7K^ii^, T^y^ 

, T-t?f-;t.T^ ys^/c{i7jcifS^^-ro ^/cA7!)^-)i5xt(iii) om^. mil 
0t^. R6 ^,^^^{4R7 (D\,^ttif)^-i3f)<7mm^v. mit7iimw.T-s n 

3 (iR? ij^nym. T-t^jvn Jmttl^t7mmx'$>6i^^^zT-^mm.'f■ 
^Mmt6o Rl > R2 . R2\ R5 . k. m> *1 fe-J;0'*2 li^tl^'tlmB 
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